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INTERNATIONAL RAILWAY CONGRESS ASSOCIATION 


13th SESSION (PARIS, 1937). 


QUESTION VIII. 


Application of rational organisation (planning) 
to the transport of goods, 


especially in connection with: 


nN 


. the provision of inter-yard connections; 


. the functions and internal working of shunting yards; 


3. the estimation of the probable traffic to be dealt with, and the provision of the 


trains required; 


= 


. the information to be given to consignees; 


5. the acceleration of the turn-round of empty stock; 
6. the use of containers and rail-road wagons. 


REPORT 


(Great Britain, Dominions & Colonies, North & South America, China & Japan.) 


by V. M. BARRINGTON-WARD, D.S. O., 


Superintendent, Western Section (Southern Area), London and North Eastern Railway. 


The questionnaire was sent to 63 Rail- 
way Administrations: 28 replies have 
been received, of which 7 gave no in- 
formation. The remaining 21 have pro- 
vided little information which would 
lend itself to a comparative study. This 
is partly due to the somewhat vague and 
general nature of the subject, which 
covers on very broad lines particular 
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points which have been discussed ex- 
haustively at recent Congresses. Gene- 
rally speaking, train working, yard 
working, advice to consignees and the 
operation of empty stock is on similar 
lines throughout the zone of enquiry. 
The only really new material which ap- 
pears to be at all instructive is the use 
of containers a development which 
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has taken place extensively since the last 
Congress. 


1. — Operating of shunting yards. 


At all shunting yards the work of split- 
ting up trains is carried out in accord- 
ance with a definite scheme, but such 
schemes vary considerably with the oper- 
ating conditions at different yards. It 
is not practicable to state any standard 
procedure which would be applicable to 
all yards. There are numerous shunting 
yards — large and small, originally de- 
signed according to different traffic 
characteristics. In a number of instances 
additions and improvements at shunting 
yards have since been made to enable 
traffic to be dealt with more satisfacto- 
rily, but many yards could not be re- 
modelled owing to physical limitations 
and also owing to the interruption or 
even cessation of operating work during 
conversion, which could not be faced. 

During recent years the tendency to 
concentrate large numbers of wagons at 
one marshalling point and construct new 
yards on a large scale has increased. 
But the large marshalling yard is not al- 
ways the most desirable: for instance, 
yards on the scale of those in use in 
America or on the Continent are not 
generally suitable to British conditions 
and can only be justified in a few excep- 
tional cases. The alternative, for which 
British conditions generally seem to call, 
is a system of sectionising at the loading 
point or in comparatively small yards 
close at hand, and the planning of train 
services on the basis that sections are 
exchanged at appropriate junctions. The 
two mecanised hump yards at White- 
moor (L. N. E. R.) are, however, notable 
exceptions. They are appropriately 
situated at an important junction with 
lines radiating in all directions. By re- 
placing several separate yards of old 
construction and yery limited accom- 
modation, they have secured consider- 
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able operating economy and at the same 
time remedied serious congestion and 
train delays. 

Marshalling yards may be divided into 
four types — flat, gravitational, hump, 
mechanised hump (i. e. fitted with me- 
chanical rail-brakes or retarders). The 
modern tendency is to replace flat shunt- 
ing yards, wherever possible, by either 
hump or gravitational yards. The latter 
type of yard enables shunting to be 
effected without use of engine power by 
dropping the wagons from reception 
sidings into the sorting sidings by gra- 
vity. It is estimated that the cost of yard 
operation is thereby reduced by 20 % or 
30 % at least, though the speed of shunt- 
ing is less than in a hump yard. 


At flat shunting yards the wagons or 
cuts are uncoupled and the appropriate 
points set on each consecutive shunt. 
The particular sorting siding is indicated 
to the pointsmen or brakesmen either by 
a whistle code or manual signs. 

At some hump and gravitational yards, 
cut cards are prepared on which are 
shown the numbers of the sorting sidings 
into which the wagons are to be run and 
the number of wagons in each cut, toge- 
ther with other details such as train ar- 
rival time, reception road number, time 
shunting commenced and finished. In 
others, the sorting siding is indicated by 
chalk on the leading wagon of the first 
shunt and on the rear wagon of follow- 
ing shunts. 


At the recently opened gravitation yard 
at Mottram, L. N. E. R. the shunter, after 
reading the labels, and detaching ac- 
cordingly, passes the information in 
regard to destination of the cut into a 
series of microphones fixed behind him 
and covering his range of work. This 
information passes direct by loud spea- 
ker to the pointsman operating the elec- 
tro-pneumatic frames in the tower, and 
he sets the siding points accordingly at 
once. The arrangement has been found 
lo be simple, precise, and accurate. 


Aw 
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Examination of wagons for mechanical 
defects is usually carried out immedia- 
tely after the arrival of trains in the 
reception roads, though in some yards 
both before and after sorting. By the 
time the train has been examined, the 
cut card should have been prepared or 
the wagons marked, usually by a shunter, 
and the wagons or cuts uncoupled by 
the same shunter or, in some cases, by a 
second shunter. The cut card is passed 
to the man in the point cabin or control 
tower, sometimes by means of a pneu- 
matic tube. 

In hump yards, the normal practice is 
to use one humping engine. When, how- 
ever, the reception sidings become con- 
gested, two engines may be employed, 
one pushing over the hump as _ the 
other runs round. The speed of pushing 
over the hump is normally at an even 
slow walking pace, though the push-off 
speed at the start may be considerably 
greater. In clear weather the speed may 
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be controlled by colour-light or hand 
signalling, while in foggy weather it will 
be governed by sound signals conveyed 
by horn or whistle. 

The proportion of locomotive time 
spent on effective work or actual shunt- 
ing varies in different yards. Answers 
to the questionnaire have failed to give 
any helpful information on this matter : 
but it may be said that in ordinary hump 


yards no more — often considerably 
less — than 50 % of the total engine 


time is spent in actually propelling loads 
over the hump. It may be interesting 
to compare average figures for two large 
concentration yards on the L. N. E. R. 
(Great Britain) — Wath, an ordinary 
hump yard, and Whitemoor, a mechani- 
sed hump yard, each dealing with about 
5000 wagons per day — the former 
exclusively with loaded and empty coal 
wagons, while at Whitemoor this class of 
traffic comprises approximately 70 % of 
the wagon turnover. 


Percentage of time spent. 


On effective work . 
On non-effective work 


Meals and engine requirements 


Wath. Whitemoor. 
49 % 64 % 
46 %e 31 % 

5 % 5 Yo 


The time spent on non-effective work, 
though not waste in the ordinary sense 
of the word, is non-effective so far as 
the business of getting on with the sort- 
ing of wagons is concerned. It is due to 
miscellaneous causes, such as pushing 
down roads, rectifying wrong shunts, 
waiting traffic, providing under-runner 
wagons, guards vans, and so on. 

The use of rail-brakes or retarders and 
automatic point operation from the con- 
trol tower is primarily responsible for 
the better percentage figures at White- 
moor. 

The question of braking in marshalling 
yards was examined in detail at the Ma- 


drid Congress in 1930, and it is not pro- 
posed to discuss it at length in this re- 
port. It may, however, be noted briefly 
that the development 6f rail brakes in 
Great Britain and car retarders in Amer- 
ica has been very different, for in the 
former, following the German principle, 
two or four brakes only are placed at 
the base of the hump, whilst in the latter 
as many as sixty may be scattered all 
over the sorting sidings, as well as at the 
base of the hump. It will be appreciated 
that the former is far cheaper to operate 
provided the braking is equally efficient. 

In mechanised hump yards less brakes- 
men need be employed, since they are 


1116/28 


stationed not at the crown of the hump 
to follow cuts down, as in an ordinary 
hump yard, but beyond the retarders. 
Each brakesman is responsible for a 
group of sidings, approximately 10 in a 
mechanised yard, and half or less than 
half that number in an ordinary hump 
yard. In the control towers of mechanis- 
ed yards further staff is, however, re- 
quired to operate the retarder mecha- 
nism, according to the rate of shunting 
and the number of retarders in use, 
In the first hump yard at Whitemoor 
there are four Frélich hydraulic rail 
brakes at the foot of the hump, each of 
which controls wagons running into a 
group of 10 sidings. In the second yard 
there are two Westinghouse eddy current 
electro-magnetic brakes at the foot of the 
hump, which control a similar number 
of sidings (viz. 40, in two groups of 20) 
but deal chiefly with empties. In the 
former yard the apparatus is controlled 
by two operators, in the latter by one 
only from the control towers. Another 
operator is stationed at the switchboard 
in each tower and, on receipt of the cut 
card, is able, by manipulating certain 
levers, to store up electrically in a drum 
the route movement for the first seven 
sets of points. The wagons, in passing 
down the hump and through the retar- 
ders, or rail brakes, automatically set the 
points for succeeding wagons, in accord- 
ance with the routes previously stored 
in the switch drums. 


In yards where the points are manual- 
ly operated and more than one points- 
man is used, each pointsman takes care 
of a certain district of the yard. In 
some instances the points are hand-ope- 
rated by individual tumblers or levers 
and in others from ground frames, or 
from elevated cabins with levers in 
groups. In yards where b raking is not 
effected by means of rail brakes all brak- 
ing is carried out by means of the hand 
brakes on wagons, supplemented in one 
or two exceptional instances by slipper 
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or shoe-brakes. On the Madras and 
Southern Mahratta Railway, though hand 
skids are in general use, it is the practice 
to do without them as much as possible, 
because the axle guards and stays get 
jarred and are frequently damaged. 

The work is supervised usually by a 
foreman stationed at the summit of the_ 
hump or at the shunting neck. The fore- 
man’s cabin is usually placed here and 
should be in telephonic communication 
with all parts of the yard, so that from 
his position he can exercise a general 
direction over the whole of the move- 
ments. The foreman in turn will be res- 
ponsible to an inspector or assistant 
yard master, who is himself directly 
responsible to the yard master for the 
operation of the whole yard. 

Detailed sectionisation for specified 
destinations is performed when neces- 
sary, usually at the departure end of the 
yard. The allocation list of a big yard 
should be such that both the staff at the 
hump or shunting neck should know 
into which sorting sidings each wagon 
has to be diverted and the shunters at 
the departure end should know what 
destinations they will find in each road. 

The wagon or truck position in a yard 
is closely watched and a census is taken 
at varying intervals (every 3 hours in 
some yards, 6 in others, and so on, ac- 
cording to requirements). Particulars of 
wagons on different roads may be fur- 
nished by shunters either verbally or on 
the telephone, or, in some yards, by 


inspectors and yard foremen in the 
course of their ordinary duties. 
2. — Train service between 


marshalling yards. 


Freight traffic is worked between 
marshalling yards by all classes of 
freight trains — fully-braked, partially 
braked, loose coupled, ete. In the case 
of adjacent yards, trip working is the 
established means for the interchange of 
traffic. The number of trains and trips. 
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will vary according to the capacity of 
the yard and the class of train according 
to the nature of the traffic dealt with. 
In the regular traffic between yards, 
trains and trips are usually worked ac- 
cording to a fixed timetable based on 
line occupation and the incidence of 
- traffic. 

Trainloads vary considerably accord- 
ing to the class of engine used and the 
controlling gradients en route : they are 
made up on either an axle or a weight 
basis. Maximum speeds are laid down 
for certain classes of freight trains and 
point to point timings are worked out 
for all classes of freight trains. 

Wagons not despatched by scheduled 
trains are grouped as rapidly as possible 
and sent away by special trains, which 
are arranged through the control offices 
as required. Where no control system 
is in operation, information has to be 
communicated by telephone, telegraph or 
special message through stations or 
signal cabins. Throughout this report it 
should be understood that, in the absence 
of the control system, such is the pro- 
cedure. It may be noted, however, that 
the majority of railway administrations 
who have replied to the questionnaire 
are equipped with this modern phase of 
railway operation. In many instances 
spare « paths » or conditional trains (to 
run when required) are provided in the 
working timetables. Special trains when 
arranged are, if possible, given specific 
timings by a timing office situated at 
headquarters or in a district office ac- 
cording to the organisation, and these 
are advised to the line (signal-boxes, 
yards, stations, etc.) in advance. When 
time does not permit a detailed timing, 
the district control will make the neces- 
sary arrangements in consultation with 
other district controls and the headquar- 
ters control. 

The decision to run special or extra 
(as required) trains rests usually with 
the district controler or district. super- 
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intendent, who works in conjunction 
with yard officials and relies on the 
information supplied by the various 
yards as to the volume and nature of the 
traffic awaiting clearance. The time 
which elapses between such a decision 
and the actual departure of the train 
varies considerably according to cir- 
cumstances and will depend on such fac- 
tors as availability of engine and train 
crews, line occupation, etc. The request 
may be urgent and an engine may be 
made available in thirty minutes. Nor- 
mally, however, some hours’ notice is 
given. Short notice specials may be 
worked by engines already manned and 
prepared or engines employed on local 
services which have not completed a 
day’s work. : 

The running of special trains is not 
strictly governed by stipulations as to 
minimum loads or minimum number of 
axles. Every effort is made to maintain 
full loading, but lower loading is depen- 
dent on various factors, the most im- 
portant of which are : urgency of traffic 
to be cleared, the prospect of clearance 
by scheduled trains within a reasonable 
time, demand for empties at the destina- 
tion point, urgency of traffic awaiting 
clearance en route. Similarly the use of 
unbalanced locomotives is encouraged, 
provided that the load is a reasonable 
one. 

The relief of engines and train crews 
is part of the function of the control 
organisation, where it exists. District 
control offices are furnished with com- 
plete particulars of the time at which the 
crews sign on duty and the depots to 
which they are attached. 


The proportion of special and extra 
(as required) trains to the number of 
regular trains varies to such a degree 
that it is difficult to give any reliable 
information, and it is considered that 
average percentages would be of little or 
no value. 

The running of these trains is, how- 
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ever, closely supervised by the district 
control offices and is revealed in statis- 
tics prepared either by the yard or the 
district office. Special mileage is regu- 
larised wherever possible; generally 
this depends on the character of the traf- 
fic and its degree of frequency through- 
out the period of the seasonal working 
timetable. The period of review varies 
considerably, but six months may be 
regarded as a general average. 


3 __ Additional traffic and how 
provided for. 


The source of information as to addi- 
tional traffic varies according to the 
railway organisation. Generally speak- 
ing, the commercial manager’s depart- 
ment is responsible for advising the 
operating department, or, alternatively, 
the commercial office, or a combined 
operating and commercial officer, will 
advise the operating or control office. 
In some cases, however, control offices 
are not only advised through the com- 
mercial department but acquaint them- 
selves of anticipated changes in traffic 
flows by contact with the originating 
points such as collieries (e. g. L. M.S. R. 
and L. N. E. R. —-Great Britain). 


The operating offices act as a medium 
for alterations in traffic. The control 
system (a central control co-ordinating 
the work of district controls) often acts 
in this capacity, or the superintendent 
and his district officers may have sepa- 
rate train offices which act as a liaison 
between the control offices and the com- 
mercial department. It is important that 
such information should pass through as 
few hands as possible before reaching 
the actual operating office. ‘ 


Where the control system is in oper- 
ation, marshalling yards receive advance 
information of the composition of trains 
from the district control offices, who are 
in direct telephonic communication with 
such yards. Where there is no control 
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system, telephonic or telegraphic advic 
is sent to the marshalling yard from th 
various depots. Regular trains are usual, 
ly marshalled in a definite order at th 
originating points. In some cases the 
erouping of wagons on extra trains i 
advised to the marshalling yard, but this 
is not always considered to be necessary! 
No answer to the questionnaire has “si 
vealed actual details and results of suc 

arrangements, but present practice in 
every case is considered to be satisfac! 
tory. 


The supply of empty wagons to cop) 
with sudden rushes of traffic is effected 
through the wagon control system or it 
equivalent organisation. The local Age 
is aware when these conditions arise an} 
communicates with the wagon contre 
by means of the daily requisition fori 
and, in urgent cases, by wire, to suppl 
the necessary wagons. Special prov} 
sions are made for seasonal traffics. 

When the wagons are loaded it is cu} 
tomary for the consignors to advise th} 
Station Master or local Agent, who co 
municates with the district contr} 
office, which should make all necessai 
arrangements when traffic cannot 
lifted on the regular booked freight-tra} 
service. 5 


4, — Advice to consignees. 


The arrangements for advising ¢ 
signees of the arrival of goods are vari 
and depend on the nature of the traf 
and the location of the consignee. 4 
four methods — post, special messengy 
telegraph, telephone — are used acco 
ing to circumstances. Certain rail 
companies — notably some of the Ind 
Railways — do not undertake to se? 
any advice. Where delivery is made 
a railway company or taken by a trac 
shortly after arrival, no advice is nec) 
sary : regular traffics or standing orde 
rarely need advice, and at most Afric 
and Indian stations the consignees 
their clearing agents are on the spot. 
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Consignees of livestock and highly 
perishable goods are in most cases ad- 
vised of despatch by senders and are 
able to gauge approximately when the 
traffic will arrive. Reference to the re- 
ceiving station will elicit more accurate 
information. They can, therefore, gene- 
rally make their arrangemeits in ad- 


vance. When such arrangements fail, 
consignees are notified by telephone. 


On the English Railways no perishable 
traffic is allowed to remain on hand 
without such steps being taken, and often 
the railway company delivers without 
waiting for instructions. On one or two 
railways livestock is never accepted for 
transit without an attendant, in which 
case no advice is necessary. 

The time which elapses between the 
arrival of the wagons and the despatch of 
the advice varies considerably according 
to the nature of the traffic and the size 
of the depot. Advice notes are despatch- 
ed as soon after the arrival of the traffic 
as is practicable. In Great Britain and 
U. S. A., for traffic arriving during the 
night and early morning, notice is given 
to consignee between 8.0 a. m. and 9.0 
a. m.; for traffic arriving during the day, 
notice is given as soon as practicable 
after arrival. 

In no known case is the advice sent 
in advance by the sending station, but 
the receiving station does not always 
wait for the charges to be checked. On 
the Buenos Aires Great Southern and 
Western Railways, if the consignee’s 
name figures on the wagon or package 
label, advice is sent on arrival of the 
wagon without waiting for the docu- 
ments. On certain traffics, however, it 
is important that the charges should be 
checked (e. g. English market traffic) as 
traders often prefer to prepare their ac- 
counts for settlement with senders daily. 

The consignor frequently advises the 
consignee of the despatch of wagons, but 
this does not enable consignee to fix time 
of arrival of wagons without consulting 
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the receiving station, unless he knows 
from experience the usual arrival times. 
Some traders in certain countries have 
resorted to an unfortunate practice of 


assuring their consignees that goods 
have been despatched by rail _ be- 
fore they have been actually con- 
signed. This abuse gives rise to many 
unreasonable complaints from  con- 


signees and the railway company often 
finds difficulty in acquitting itself of the 
blame. On the Central Argentine Rail- 
way, however, the consignor’s advice to 
consignee is a duplicate copy of the con- 
signment note made out at the despatch- 
ing station, and the two documents will, 
therefore, show the same date. Without 
this document delivery cannot be effect- 
ed at destination. 

In most countries at the present day it 
is possible to despatch goods according 
to timetables and by trains which some- 
times attain the same speed as ordinary 
or even express passenger trains. But 
in all known cases in this zone the 
freight train timetables are published 
privately and for use of the company’s 
servants only, who furnish consignors 
and consignees with more general in- 
formation indicating the latest time of 
acceptance and the normal time of deli- 
very at destination. In Great Britain cer- 
tain publications are issued for the guid- 
ance of traders to indicate the departure 
and the arrival of freight traffic in 
through wagons between a number of 
the principal towns. Any information 
desired in regard to the freight services 
between places not mentioned in these 
booklets is furnished by the local agent 
in reply to inquiries. 

Invoices are generally forwarded by 
passenger train when such means of 
transit will ensure the invoices or way- 
bills reaching the destination before the 
goods. There are a few specific instan- 
ces where this practice is not adopted 
— the Central Argentine Railway, for 
instance, does not consider it good poli- 
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cy as the documents may be necessary 
to check up consignments on occasions 
of suspected pilferage, shortage or dam- 
age. Where the passenger train service 
will not give an earlier arrival, wagon- 
side despatch is, of course, the most 
effective method. 


It is usual for the last marshalling yard 
to advise the destination station of the 
general composition of its trainloads, but 
it is not considered practicable to advise 
detailed particulars of the traffic. In 
Great Britain and U. S. A. this practice 
is confined to special traffics (e. g. re- 
gistered and perishable traffic) and, in 
some cases, to the more important 
through trains. Some of the big London 
goods depots are wired by the forward- 
ing stations of the despatch of meat and 
fish, and wires are also received from 
the last marshalling yard of the number 
of wagons on each train. This inform- 
ation enables the yard working to be 
planned accordingly and sufficient cart- 
age strength to be supplied so that deli- 
veries to market will be satisfactory. 


The goods advice and delivery note is 
a document advising consignee of the 
arrival of goods specified therein. As 
such it would not, in normal circum- 
stances, be issued until receipt of the 
traffic. Generally speaking, preliminary 
notification is given to consignee only as 
a matter of information and is not bind- 
ing on the company or administration 
concerned. The disadvantages which 
arise when wagons are not placed for 
unloading at the time fixed are of a com- 
mercial rather than a strictly legal nature 
and may lead to a serious loss of traffic. 
For this reason alone it is inadvisable to 
give such a preliminary notification 
without making certain that the wagons 
can be really placed at the time fixed. On 
market traffic, more especially perish- 
ables, claims are made for loss of market 
and sometimes for a lost journey, when 
consignees send for the traffic and it is 
not available. The question of compen- 
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sation depends entirely upon the cir- 
cumstances. 


5. — The acceleration 
of the turn-round of empty stock. 


This question was discussed at con- 
siderable length at the Cairo Congress 
and no further suggestions have been 
forthcoming from this zone, except that 
the South African Railways and Har- 
bours make a general recommendation 
« that constant improvements in the con- 
trol and working methods be instituted 
to obtain conservation of truckage and 
expeditious movement of empty wa- 
gons ». 

On railway systems, where the ques- 
tion remains acute, wagon turn-over is 
closely watched by a wagon distribution 
office at headquarters and its district 
allocating centres; each subsidiary 
centre allocates wagons within its own 
district, and the central office co-ordi- 
nates and effects inter-district-exchanges. 
In some cases advance advices of the 
movement of loaded trucks into areas or 
districts are rendered so that the releas- 
ed empty vehicles can be readily used 
in the vicinity. 

Long distance movement of empties 
such as those from ports to inland cen- 
tres in export countries, and those from 
inland centres to ports in import coun- 
tries, are undertaken in block loads at 
fast goods speed throughout. 


On the Central Argentine Railway, dur- 
ing the peak periods of grain movement, 
available stock barely keeps pace with 
requirements. When little or no classi- 
fication is necessary, empty trains are 
formed at the points of discharge and 
despatched direct to destination, thereby 
avoiding concentration yards. 

Empty stock is not normally accorded 
preference over loaded wagons. There 
are, however, occasions when empties 
have to be given special transit and these 
may displace non-urgent loaded traffic, 
when consignees will not be inconve- 
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nienced. For centres where there is a 
regular demand for empties which can- 
not be supplied on the spot there is 
usually an established service of direct 
trains run at accelerated speeds. 

Senders are usually advised by the 
local Agent or station master whether 
their orders can be met and when. 
When there is delay in meeting orders 
through shortage or service contingen- 
cies, senders are notified by telephone 
or special messenger. The seriousness 
of competition set up by other means of 
transport necessitates the exercice of 
much local tact, assistance and initiative 
in dealing with traders, and such initia- 
tive is liable to be killed, if wagons can- 
not be readily guaranteed. 

Empty wagons are supplied to large 
works several times during the day. The 
placing of empties and clearance of 
loaded trucks is usually effected at the 
same time. As a rule large works are 
served at stated times, usually in the 
evening, during the night or in the early 
morning, and sometimes about midday, 
so that no interruption of operation in 
the works is caused. 

Where unloading is supervised by the 
station staff, the time of release is, of 
course, known. When the consignee 
supervises his own unloading, advice of 
release is only given in some instances, 
and when the information is requested 
by the railway company. If railway- 
owned wagons are not unloaded within 
a specified period, demurrage is charg- 
ed. One of the recommendations made 
at the Cairo Congress was « To apply 
with the greatest circumspection charges 
such as for demurrage, and for non-use, 
deposits, etc., likely to irritate traders 
and alienate their custom ». While this 
may be a commercial necessity, it is 
difficult to see how railway companies, 
even when equipped with sound wagon 
control organisations, can be expected 
to operate efficiently and economically 
when a premium is granted to the trader 
who has been or will be accustomed to 
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look upon the railway wagon as_ his 
warehouse. 


6. — The use of containers 
and « rail-road » wagons. 


Apart from Great Britain and the 
U. S. A., the use of containers is limited 
in this zone to Japan and Australia. The 
Ceylon Government Railway is experi- 
menting with two container wagons. 
The Buenos Aires Great Southern and 
Western Railways have found that the 
conditions ruling in the areas served by 
them are such that the use of containers 
would be impracticable: no_ specific 
reasons are given for this statement. The 
Sudan Railways have no containers in 
service, but the purchase of special fire- 
proof containers for the transport of ex- 
plosives is under consideration. 


In Great Britain there are no wagons 
for rail-road transport: there are milk 
tanks, which have wheels for use on 
the roads and are run on and off the 
trucks at the beginning and end of the 
rail journey, but these cannot properly 
be termed road-rail units. There has, 
however, been a marked growth in the 
use of containers. In 1929 the four main 
line Companies together had only 3 404 
containers; by 1935 the number had 
grown to 11 269, and is still increasing. 
They are provided for certain specific 
traffics : covered type for general goods, 
manufactured paper, furniture, house- 
hold removals, etc.; open type for machi- 
nery, bricks, slates, tiles, etc.; insulated 
for meat and fruit : ventilated for fresh 
meat. The number of open brick con- 
tainers is at present small, and there 
appears to be considerable room for 
development in the movement of low 
grade building material by container, 
whereby bricks could be loaded at the 
brickfields and transported by rail, lorry 
and crane to the actual building site. 

Ordinary wagons with low sides or 
special chassis wagons are used for their 
conveyance. Container wagons are all 
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fully fitted for use on express braked 


trains. . 

The construction of containers, ge- 
nerally speaking, resembles either the 
covered van body or open truck type, 


Fig. 1. — British container 


development is taking place in the pro- 
vision of mobile petrol-electric cranes 
up to 6 or 7 tons capacity. These are 
found to be very advantageous as they 
obviate seiective shunting and special 
shunting power in placing containers 
under fixed cranes. It is not without 
interest that, at the King’s Cross goods 
depot of the L. N. E. R., two mobile 
cranes are kept busy for 40 hours each 
day in loading and unloading contai- 
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but is suitably strengthened for lifting 
by crane. 
It has been found necessary to equip 
depots with better facilities for loading 
and unloading containers. Considerable 


and mobile crane. 

ners. Elsewhere use is made of over- 
head cranes, but these are not con- 
sidered to be such elastic units as the 
mobile cranes. 

Experiments have been made in con- 
tainer construction, with timber, steel, 
welded steel, with plywood interior, etc. 
At present in Great Britain a container 
committee, representing all Companies, 
is endeavouring to standardise container 
equipment. As the use of containers 
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continues to grow, the « common user » 
of containers and chassis wagons and 
the standardisation of types will be- 
come essential, if the equipment is to be 
kept to a minimum, the working costs 
down to an economic level and the 
stock dealt with in an orderly manner. 

The carrying capacity of present 
containers varies from 2 to 4 tons. 

The four main line English Companies 
have different methods of controlling 
the distribution of containers. The Great 
Western Railway and London Midland 
& Scottish Railway assign this responsi- 
bility to a commercial officer, the goods 
manager; on the Southern Railway and 
London & North Eastern Railway it is 
treated as an operating matter. On the 
London & North Eastern Railway, con- 
tainer distribution is regulated by ihe 
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central wagon control office, which is 
an « all line » organisation directing 
similar operations in respect of the wa- 
gon stock. This, it is claimed, is the 
most logical organisation, as the work 
is of a similar nature, duplication and 
circumlocution is avoided, expert distri- 
butors, direct telephonic communication 
and other facilities are at all times 
available. 

London & North Eastern Railway 
containers are controlled individually 
and all their movements recorded. 

Stations receiving, forwarding and 
having on hand, either loaded or empty, 
any type of container (or chassis wa- 
gon) send an advice at the close of 
each day direct to the central wagon 
control office on a special urgent train 
message form, giving the following in- 


freight rolling stock controller in a formation: 
ON HAND DEPARTURE 
CONTAINER) L.N.E.R. 
Container ARRIVAL ; | IF LOADED 
ee | L W Date To ra | Weight Descrip- 
iS Dete From or or | hae ai Semeeelon OL 
<i v) 
ee EB s | | 7. C. | Traffic 


At the central wagon control office a 
card is kept for each container, and 
upon it is recorded the movement and 
location of the container as revealed by 
the station return. The cards are segre- 
gated and nested into appropriate par- 


titions in a cabinet in such a manner 
as to give an immediate visual and up- 
to-date indication of the container re- 
quired for use and those available for 
distribution. The cabinet is sectionised 
for the reception of the cards as below : 


ON HAND 


TO ARRIVE 


LOADED OFF 


. 


Stations in need of containers requi- 
sition them from the subsidiary wagon 
control office in their district super- 
intendent’s office, which is in telephonic 
communication with the central wagon 
control office. Those required for load- 
ing from the Continent to England are 


2 —~ Empty Required Spare SYSTEM 
DISTRICT Inward | d OR IN 
Spare Required loaded Loaded Empty coats WORKSHOPS. 


nn EEE EEE 


ordered direct from the central office by 
the Continental traffic manager. The 
requirements are then met by the central 
office from the most convenient point 
at which containers are available for 
disposal. 

The records as classified and main- 
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tained in the cabinet at the central 
office shew at a glance those containers 
which are away from the London & 
North Eastern Railway system and the 
visible indication ensures that they are 
properly supervised and not overlooked. 
The records on the cards further shew 
the dates of arrival at stations on the 
London & North Eastern Railway and 
enable effective supervision to be exer- 
cised over the terminal time. 

At the bigger depots, where container 


Fig. 2. 


but sometimes urgent orders for short 
distances are conveyed by road. 

Traffic loaded in containers for deli- 
very to more than one consignee is 
allowed, subject to an additional charge 
for each extra delivery. This and a 
similar regulation for the collection of 
traffic from more than one consignor 
to form bulk-loads are adopted by all 
Companies. 

Containers are not, however, gene- 
rally used for ihe purpose of conveying 
less than car load traffic. There is a 
minimum of one ton per container. The 
only exceptions are 


wickerwork and 
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traffic is considerable, daily records of 
containers available and supplied to tra- 
ders are kept for local use. Empty con- 
tainers for loading are carted or mo- 
tored from the depots to traders’ pre- 
mises or put into private sidings, except 
in cases where firms elect to use their 
own cartage or load the container at 
the station. The conveyance from arrival 
station to consignee is effected in similar 
ways. From departure point to desti- 
nation they are usually conveyed by rail, 


Po 


Pennsylvania Railroad. 


returned empties, for which no mini- 
mum weight is laid down. 

In the United States, sectional or less 
than car load containers are becoming 
increasingly popular. In effect, a con- 
tainer is used as a_ sectionalised box 
car, to eliminate tranship work. These 
containers are generally steel construc- 
ted and handled in batteries of five or 
more on a specially fitted flat car. The 
Central Railroad of New Jersey (Read- 
ing Company) use a specially equipped 
car, on which can be loaded 12 con- 
tainers used for bulk loads of coke and 
dolomite. 


8 we 


Aw 
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Fig. 3. — Transfer of containers, 


The carrying capacity of the Ame- 
rican container varies from 7 000 Ib. to 
12 000 Ib., which is considerably larger 
than that of British containers. They 
can, therefore, only be considered as 
L. C. L. (less than carload) containers 
in comparison with the U. S. A. car, 
whose average capacity is 45 tons, or 
40 equivalent British tons. 

Answers to the questionnaire have 
failed to reveal any special organisation 
for the handling of these containers. It is 
understood, however, that the Pennsyl- 
vania Railroad Company applies some 
system of rationalisation to the working 
of their containers. Special attention is 
given to them at transfer stations, e.g. 
Enola, where they are handled by two 
overhead cranes. Here container loads 
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sas 


Pennsylvania Railroad. 


are readjusted so that wagon movement 
is kept down to a minimum. If con- 
tainers were not used, the traffic would 
require rehandling at tranship stations. 
Apart from a substantial saving in hand- 
ling costs, the container service is said 
to save 24 hours in transit time, as, ex- 
cept where there is a specialisation on 
certain train movements, a minimum of 
24 hours is required for freight to go 
through a transfer station. 

It may be noted that in 1933 an Inter- 
national Container Bureau was set up, 
including representatives of both road 
and rail transport, to conduct a joint 
study of container traffic problems un- 
der the auspices of the International 
Chamber of Commerce. 

The rail-road unit yet 


has not as 
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gained much popularity. But recently, 
on the Baltimore & Ohio Railroad, tests 
were carried out with a large van fitted 
with pneumatic tyred wheels, which are 
outside the steel flanged wheels, and are 
not removed when the vehicle is on 
the rails. The tyres are merely deflated 
and the front wheels locked. When the 
vehicle is to return to the road the 
tyres are inflated by the same air sys- 
tem as is used for braking. Apart from 
this one known instance, the use of rail- 
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road wagons in the U. S. A. is confined 
to Companies who do not belong to the 
Association; e.g. The Chicago, Rock 
Island and Pacific Company, in con- 
junction with the Keeshin Motor Ex- 
press Company, run a « ferry » service 
for truck trailers or rail-road wagons. 
The railroad is further used for the 
movement of highway trailers across 
Illinois if the rail rate does not exceed 
the cost of highway operation. 

Perhaps the most interesting develop- 


Fig. 4. — Small-size all-steel containar, 


ment in container equipment is to be 
found in Japan, where the smallest sized 
containers are recognised to be the 
most useful. Small size containers were 


Carrying capacity . . . = 2387 lb. Tengthy 528 91/204 
Tare weight Be Seo ae sh Vickie, ss 8 3 
Minimum weight of traffic — 1102 Ib. Height = 4 4 3/4” 
9 Pees 
In 1932, experiments were made with and steel fittings, and the carrying ca-- 


containers with wooden panels and iron 


Japanese Government Railways. 


first put into service by the Japanese 
Government Railway in 1931 : they were 
made wholly of steel, but lined with 
wood, to obviate heat conduction. 


pacity and tare weight were reduced to 


; 
; 
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331 Ib. and 132 lb. respectively. The 
minimum weight of traffic dropped to 


220 Ib. It was found, however, that 

goods in these containers were very 
Carrying capacity 3 = SBih Moy 
Tare weight el DOI: 


(new design 121 lb.) 


Minimum weight of traffic = 176 lb. 


Low tare weight and durability are 

considered to be the essential factors in 
_ their construction. 
Fibreboard and bamboo containers 
| are being used experimentally. The 
latter are regarded as promising since 
the material is so light and can be ob- 
tained so cheaply in Japan. Sectional 
steel containers of different designs 
| have also been built experimentally. 

Of the traffic conveyed in these small 
containers, confectionery represents 
80 % and the other 20 % is comprised 
of textile goods, silk, threads, toys, gra- 
mophones, earthenware, papers and pa- 
per products, dried fish, etc. The intro- 
duction of the small-sized container is 
said to have greatly stimulated the con- 
fectionery and other industries which 
have restored to the railways a cons!- 
derable amount of traffic formerly di- 
verted to road and water. 

Unfortunately no information has 
been received as to the system of oper- 
ating these containers in service, but 
the possibility of using small size con- 
tainers might well be considered by 
other countries, as a way to minimise 
tranship work on a similar principle, 
though on a smaller scale, to that adopt- 
ed by the Pennsylvania Railroad Com- 
pany. 

For some of the information on this 
subject, the Reporter is indebted to the 
British Railway Research Service, which 
placed the use of its library at his dis- 
posal. 
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liable to damage. Now, containers in 
general use are either all steel or steel 
with wooden lining and have the fol- 
lowing measurements : 


Length = 2’ 6 3/4” 

| Width = 1781/2” 

| Height = 2’ 4 3/8” 
Summary. 


1. The use of mechanised appliances 
and automatic point operation, where 
they have been adopted at large marshal- 
ling yards, have secured considerable 
economy and speeded up the working. 

Large concentration yards are nol 
always the most desirable : the alterna- 
tive is a system of sectionising at the 
loading point or in comparatively small 
yards close at hand, and the planning of 
train services on the basis that sections 
are exchanged at appropriate junctions. 


2. Little comment is necessary, except 
that, where there is any considerable 
density of traffic, a control organisation 
is essential to efficient operation. 


3. The source of information varies 
according to the railway organisation. 
It is important that such information 
should pass through as few hands as 
possible before reaching the actual oper- 
ating office. 

4, The arrangements for advising con- 
signees of the arrival of goods are varied 
and depend on the nature of the traffic 
and the location of the consignee. Ef- 
forts should be made to put an end to 
the unfortunate practice whereby tra- 
ders assure their consignees that the 
goods have been despatched by rail be- 
fore they have been actually handed 
over to the railway company. Prelimi- 
nary notification should not be given 
without making certain that the wagons 
can be really placed at the time fixed. 


5. The initiative of the local agent 
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or station master should be hampered as 
little as possible. 

Leniency in imposing demurrage 
charges etc., though it may be a com- 
mercial necessity, is not conducive to 
successful turn-over of wagons. 

6. a) Use of containers in this zone 
is confined to Great Britain, the U. S. A., 
Japan and Australia. 

b) The « rail-road » wagon has not 
as yel gained much popularity. 

c) There is considerable room for 
development in the movement of low 
grade building material by container. 


d) The of container 


effectiveness 
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transport is dependent on the provision 
of adequate cranage facilities at termi- 
nals. The mobile crane is considered to 
be the most elastic unit, though at trans- 
fer stations, where there is no road 
access for such a unit, the overhead 
crane is the most suitable. 


e) The possibility of using small size ™ 


containers, after the Japanese style, 
might well be considered by other coun- 
tries, as a way to minimise tranship 
work on a similar principle, though on 


a smaller scale, to that adopted by 
the Pennsylvania Railroad Company 
(URS. ALE 
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INTERNATIONAL RAILWAY CONGRESS ASSOCIATION 


13th SESSION (PARIS, 1937). 


QUESTION VII. 


Economical operation of the main-line systems’ secondary 

lines. Various methods adopted to adjust the operating 

facilities, safety measures, and station organisation to 
the volume of traffic. 


REPORT . . 


(Italy, Spain, Portugal and Colonies, Switzerland, Austria, Hungary, 
Czechoslovakia, Jugoslavia, Bulgaria, Rumania, Greece, Turkey, Egypt), 


by G. C. PALMIERI, 


Inspecteur en Chef Supérieur du Service du Mouvement, Italian State Railways. 


The operation of secondary lines is 
both a technical and economic problem : 
the aim towards which the efforts of 
railway technicians are devoted is, how- 
ever, purely economic. 

The main difficulty opposing an eco- 
nomical operation of lines carrying only 
light traffic, incorporated in large 
systems, arises from the fact that many 
secondary lines were built and worked 
in the first instance in the same manner 
as lines carrying heavy traffic, which 
made the charges imposed on secondary 
lines too onerous. 

Organisation of the services on these 
lines must, however, be based on the ne- 
cessity there is of the working method 
adapting itself to the more modest part 
these lines play, i.e., the more restricted 
task they are called upon to fulfil. 


xI—2 


Methods used by Administrations for 
adapting the staff and equipment to the 
amount of traffic are the subject of our 
report. The detailed list of questions on 
this subject was sent out to 52 Railways : 
23 have sent in their reply. 

The following Companies replied that 
they had nothing to communicate : 


Ferrocarril Cantabrico; National Western 
of Spain; Nord-Milano; Companhia Portu- 
guesa para a construcao e exploracao de 
caminhos de ferro, Linhas do Vale do Vou- 
ga; Viege-Zermatt Railway; Yverdon-Ste. 
Croix Railway, and the Lausanne-Ouchy 
Railway. 


The Bulgarian State Railways and Har- 
bours informed us that the secondary 
lines of their system are worked accord- 
ing to the same regulations as their 
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main-lines, because even lines only car- 
rying light traffic are classed together 
with the main lines. 

The same reply was given by the Mana- 
gement of the Greek State Railways. 

The National Portuguese Railway 
Company stated that all its lines are 
local railways, and yet it had no infor- 
mation to give. 

The Management of the Bern-Loetsch- 
berg-Simplon Railways’ referred us, 
for all information concerning them, to 
the reports supplied by the Swiss Fe- 
deral Railways, seeing that the condi- 
tions for working secondary lines on 
its system are governed by the same laws 
and regulations. Consequently, when- 
ever we mention in the course of our 
report the Swiss Federal Railways, it is 
understood that we also refer to the 
Berne-Loetschberg-Simplon Railway. 

Fanally, the following Administrations 
replied in a very detailed manner to the 
questionnaire : 

Tte Italian State Railways; Piedmontese 
Tramways Company; Austrian Federal Rail- 
ways; Egyptian State Railways; Northern of 
Spain Railways; Royal Hungarian State 
Railways; Portuguese Railways Company; 
Portuguese Government (Lourenco-Mar- 
ques) Railways; Rumanian State Railways; 
Swiss Federal Railways; Czechoslovak State 
Railways, and the Jugoslav State Railways. 

We give below, for each question, the 
detailed replies of the above-mentioned 
Railways. 


I. — General. 


QUESTION 1. — Is the classing of a 
line of your system as a secondary line 
the result of an act of the Public Autho- 
rities? 

Or do you designate under the name 
of « secondary line » all your lines car- 
rying only light traffic? 
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REPLIES. 


ITALY. — State Railways. 


The classing of a line in the category 
of secondary lines may be the result of 
an enactment of the Public Authorities, 
or otherwise. 

There come under the first category 
the so-called « Sicilian secondary or 
complementary » lines, and others built 
according to special laws; all standard- 
gauge lines incorporated in the main 
system and which were built without 
special limitations belong to the second 
category. 

Sicilian secondary lines form a system 
which may be considered as being prac- 
tically independent of the State Rail- 
ways’ main system; they have a narrow 
gauge (95 cm. = 3” 1 3/8”) and) quite 
particular constructional characteristics: 
curves of small radius, heavy gradients, 
light rails, ete. 


ITALY. — Piedmontese Tramways Co. 


The lines all carry only light traffic 
and are worked on the basis of regula- 
tions admitting of numerous  simplifi- 
cations. 


AUSTRIA. — Federal Railways. 


No special distinction between main 
lines and secondary lines is made by 
any act of the Public Authorities. The 
distinction between main lines and local 
lines results from the concession deed. 
The Supervising Authority is the Fe- 
deral Ministry of Commerce and Com- 
munications. 


EGYPT, — State Railways. 


All lines, except main lines, are class- 
ed as secondary. 


SPAIN. — Northern Railways. 


The classification of any line in our 
system as a secondary line depends on 
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no disposition of the Public Authorities. 
In our country we consider all lines only 
carrying a slight amount of traffic as 
secondary lines. 


HUNGARY. — Roya! State Railways. 


The classing of a line in the category 
of secondary lines is done by decision 
of the Government. As a rule, there 
are classed in this category lines on 
which the maximum authorised speed 
is 40 km. (25 miles) for trains and 
d0 km. (31 miles) for railcars. 


PORTUGAL. — Portuguese Railways Co. 


In home traffic we call secondary 
lines those on which traffic is light, but 
there is no official document stating to 
which lines this designation should be 
applied. 


PORTUGAL (Colonies). — Lourenco- 
Marques Railways and Port. 


No. 


RUMANIA. — State Railways. 
All lines carrying only light traffic are 
designated as secondary lines by the 
Rumanian Railways Administration. 


SWITZERLAND, — Federal Railways. 


Classification of lines in the category 
of secondary lines is provided for in 
an Order of the Federal Council. 


CZECHOSLOVAKIA. — State Railways. 


Our public railways are classified into 
groups as follows: main lines, secon- 
dary (or local) lines, light railways. The 
secondary lines and light railways 
usually have a smaller output and traf- 
fic than the main lines. Secondary lines 
are, on principle, railways which fulfil 
transportation requirements of a given, 
more or less extensive, district and link- 
ing such a district up with the main 
lines. 

Light railways are of only slight im- 
portance as regards the iratize Dota the 
country as a whole and international 
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traffic; above all, they fulfil local traffic 
requirements (in parishes, ete.). The 
question as to whether railways should 
be constructed, maintained and worked 
as main lines, secondary lines or light 
railways is regulated by the concession 
act, taking into account all circum- 
stances, especially the importance and 
output of the railway. Insofar as it is 
used on our railways, the designation of 
secondary line is mostly used for local 
railways. 

To sum up, the classification of the 
lines is based on the importance of the 
traffic. According to the category in 
which lines are classed in they are sub- 
ject to special regulations governing the 
permanent way and _ structures, the 
weight of locomotives and rolling stock 
and train speeds. 


JUGOSLAVIA. — State Railways. 
In our country railway lines are class- 
ed according to the intensity of their 
traffic. 


QUESTION 2. — Are there, on your 
system, special working regulations, ap- 
plicable to secondary lines, which differ 
from the regulations applicable to main 
lines, and if so: 


a) To what extent do they alleviate 
the safety measures and train running 
regulations as applied to main lines 
(dispensing with signals special con- 
ditions for announcing trains — un- 
guarded level crossings — inspection of 
permanent way, etc.)? 


b) Do they authorize a reduction of 
the daily hours stations are open to the 
public; are not certain stations only 
open for the forwarding and delivery 
of goods during train stops? 

c) Do they allow of a reduction in the 
number of repairs to rolling stock rur- 
ning exclusively on secondary lines 
(passenger and goods)? 

Give as brief a summary as possible 
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of the principal provisions in the regu- 
lations, stating whether special measu- 
res have been imposed to offset the ad- 
vantages considered under Ab) ene) mecca) 
c). (Limitation of the speed or composi- 
tion of the trains; as regards unguarded 
level crossings, the obligation to install 
special appliances to warn road users of 
the nearness of level crossings and the 
approach of trains; of providing spe- 
cial signals on the line to warn engine 
drivers that they are approaching a level 
crossing). 

Do you observe the same rules for 
braking of trains (passenger or goods) 
on secondary lines as on main lines? 
If not, state the principal differences. 


REPLIES. 
ITALY. — State Railways. 


For the secondary lines of our main 
system there are no special working re- 
gulations allowing any attenuation of 
prescriptions concerning safety mea: 
sures and regulations regarding the 
running of trains on main lines. Nor is 
there any reduction allowed in the 
daily opening hours of stations to the pu- 
blic and in the number of periodical re- 
pairs to rolling stock running on secon- 
dary lines; besides there is, as a rule, 
no rolling stock used solely on lines 
carrying light traffic. On secondary lines 
level crossings are all guarded or closed 
by gates: no speed limit is fixed for 
trains, but a limit is, in effect, imposed 
by the condition of the track. 

As regards secondary lines in Sicily, 
the working conditions are . different. 
The regulations are simplified; stations 
usually have no home signals but simple 
marker posts, communications being 
ensured by telephone. 


Most of the stations are not staffed by 
permanent railway employees; their 
management is entrusted to private per- 
sons, bound to the railway by contracts. 
Stations which are managed by perma- 
nent railway staff (control stations) are 
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responsible for train running on a given 
section of line and decide changes of 
crossing, alterations in the succession 
of trains, the running of optional 
trains, etc. 

In unguarded stations or simple stop- 
ping points, traffic is regulated by the 
guard : in case of crossing, the entry of 


An 


trains is done according to the actual - 


succession, viz. the first train to enter 
is the one which arrives first. The guard 
of the first train, as soon as he arrives, 
fulfils the functions of train controller 
and admits the second train. 


Trains running on a section of line 
are classed according to their impor- 
tance : each train is defined as being 
more or less important in relation to all 
other trains running at the same time on 
the same section of line. Consequently, 
in case of delay, if an operating sta- 
tion does not intervene, the guard acting 
on the more important train gives direct 
orders for the crossing or overtaking to 
the guards of the less important trains. 

This operating method may be consi- 
dered as a much simplified dispatching 
system, without the use of costly tech- 
nical means. 

All telephonic communications are 
regularly recorded in telephone books : 
traffic is regulated by the timetables and 
in certain cases the spacing of trains is 
ensured by the warning given of the 
arrival of the previous train. In case 
of crossing, the two trains have to 
stop before entering the station; the 
first train always enters on the left hand 
track. There is no speed limit for trains 
except that necessitated by the nature 
of the track; no attenuation is authorised 
as regards train braking. 


ITALY. — Piedmontese Tramways Co. 


Working regulations are adapted to 
the special service on the lines and ad- 
mit of several attenuations as regards 
signalling and train running. 

Fixed signals used are red discs for 
indicating a stop; at night, a red light. 
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The running of trains is regulated by 
the timetables; communications are 
ensured by telephone or telegraph. All 
vehicles, whether passenger or goods, 
are fitted with Westinghouse brakes. 

The spacing of trains is regulated by 
a provision stating that a train which 
follows another is not to approach the 
preceding one nearer than 500 m. (550 
yards). Crossing at other than scheduled 
points is done in the usual manner, 
and crossing can even be made to take 
place in a locality that has no telegraph 
nor telephone but in any case agree- 
ments for changes of crossing places 
must, however, be made between stations 
staffed by railway employees. 


AUSTRIA. — Federal Railways. 


Our working regulations are common 
to. both main lines and local lines be- 
cause this gives us the means of making 
a better use of our staff. Attenuations 
of the regulations in force on main lines 
are authorised, and are as follows : 

a) the use of bells to warn of the de- 
parture or arrival of trains is not obli- 
' gatory; 

-~— home signals are only fitted if they 
are recognized as being necessary by 
the Supervising Authorities; 

— caution signals are not lighted at 
night if the maximum speed of trains 
does not exceed 40 km. (25 miles) an 
hour. 

— wagons are allowed to stand on the 
open track for the purpose of loading 
and unloading only when the gradient 
does not exceed 1 in 67. Certain pre- 
cautions are laid down. Attenuations 
are also allowed for the running of 
track-inspection trolleys. 

b) There are no exceptions to the 
rule. 

c) As our rolling stock invariably 
runs on both main and secondary lines, 
no difference is made as regards mainte- 
nance. 

The distance for braking trains is 
700 m. (770 yards) on main lines and 


BULLETIN OF THE INT. RatLway Concress ASSOCIATION 


1133/33 


400 m. (440 yards) on secondary lines. 
Consequently, for the latter lines we 
allow a different proportion of manned 
brakes. 


EGYPT. — State Railways. 


No attenuation of safety and running 
regulations. 

No reduction of daily opening-hours 
of stations to the public. No reduction 
in the number of inspections of rolling 
stock. The same braking rules are in 
force as on main lines. 


SPAIN. — Northern Railways. 


The Company has no special running 
regulations for secondary lines, which 
are worked on the same principles as 
main lines. The regulations or modifi- 
cations which have been adopted, and 
which are of general application, with 
a view to obtaining more economical 
working, have been much more easily 
applied to secondary lines because of 
the lighter traffic they carry. 

a) No simplification of the regulations 
as regards announcing trains, but a 
simplified signalling in view of lighter 
traffic. 

For the sake of economy the line ser- 
vice is abolished when there are no 
passenger trains running during the 
night; level crossings may remain open 
after the passage of the last train in the 
evening till the passage of the first train 
next morning (a bye-law prescribes that 
in such instances the inspector of ser- 
vices must make the line service aware 
of any special traffic circulating, so 
that steps can be taken to protect level 
crossings). The gate-keepers do 8 hours 
duty a day, with ample rest time in 
between. The permanent way is over- 
hauled every 3 years whereas in the 
case of main lines this period is 2 years. 

b) Working hours in stations are di- 
vided into 3 shifts of 8 hours each. With 
a view to general economical organisa- 
tion, stations on main lines may also per- 
form an intermittent service by suppres- 
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sing one shift a day. On secondary lines 
we have obtained still more satisfactory 
results. For passenger services we have 
lines worked by two 8-hour shifts, and 
on these same lines there are even sta- 
tions which restrict their service to only 
8 hours. For goods traffic the stations 
only remain open 8 hours (from 8 a. m. 
to 1 p. m. and from 3 p. m. to 6 p. m.). 
Special dispositions give us the faculty 
of modifying the working hours in sta- 
tions, in order to better adapt them to 
requirements and to reduce them, on 
occasion, to a period of 5 1/2 or 6 
hours in the case of goods traffic. 
Finally, we have stations that are only 
open when trains arrive, for accepting 
and forwarding goods, and then only if 
we have a person qualified to carry out 
such operations when trains pass, some 
restrictions being then in force as re- 
gards the nature and weight of the goods. 
c) We have made no essential changes 
in regulations nor adopted special mea- 
sures for the telephonic communica- 
tions at stations which carry on an in- 
termittent service. The suppression of 
gatekeepers at level crossings is autho- 
rised according to prescriptions issued 
by the Public Authorities, the installa- 
tion of special signalling (see sketch) 
for warning road users of the existence 
of an unguarded level crossing being 
compulsory in such cases. Signals are 
also placed on the line at 600 m. (660 
yards) from the crossing to warn dri- 
vers that they must whistle. 
There is no difference 
braking of trains between 
lines and main lines. 


as regards 
secondary 


HUNGARY. — Royal State Railways. 


The regulations in force on main lines 
also apply as a rule to secondary lines; 
nevertheless, certain attenuations 
authorised for secondary lines. 


are 


a) They are as follows : 


— simplification of track and train 
signals; 
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— acceptance of certain kinds of traf- 
fic without special formalities; 

— certain operations (loading and 
unloading may take place on the open 
line; 

— use of train 
duties. 


staff for shunting 


b) In loading-halts on lines carrying” 


only light traffic, for the handling of 
consignments from one or _ several 
clients, the acceptance or delivery of 
consignments is done by train staff while 
the train is stopped. The book-keeping 
however, is done at a neighbouring sta- 
tion. 

The braking distance for trains is 
700 m. (770 yards) on main lines and 
400 m. (440 yards) on secondary lines. 


PORTUGAL. — Portuguese Railways Co. 


They do not exist. Traffic regulations 
are the same. 

Although there are no special regul- 
ations, signalling is restricted to the use 
of an advanced permissive signal (a red 
disc) at each end of stations. There are 
also level crossings which are unguard- 
ed; we sometimes use signboards to 
draw the attention of the public before 
getting over crossings. 

Braking regulations are the same as 
on main lines. 


PCRTUGAL (Colonies). — Lourenco- 
Marques Railways and Port. 


No. 
a) Signals are dispensed with. Trains 
are announced by telephone in many 


instances. Level crossings are unguard- 
ed except at exits of stations. 


b) We run as few passenger and 
goods trains at night as possible. Con- 
signments are accepted up to 5 p. m. 

c) No. There is no rolling stock in- 
tended only for use on lines carrying 
only light traffic, so that there is no 
attenuation as regard the interval be- 
tween periodical rolling stock repairs. 

On most of the lines, even those car- 
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rying light traffic, the average speed is 
37 km. (23 miles). We have imposed no 
special precautions at level crossings, 
except in the neighbourhood of large 
towns, because road traffic is only light. 

Braking rules are the same as on main 
lines. 

RUMANIA. — State Railways. 


No, but on certain secondary lines the 
running of trains is controlled by dis- 
patching, which means a saving in staff 
at stations. 


SWITZERLAND. — Federal Railways. 


There is a Federal law and a Federal 
ordinance concerning the construction 
and working of Swiss secondary lines. 
They only apply to railways on which 
the maximum speed does not exceed 65 
km. (40.4 miles) an hour. 

a) The facilities granted mainly con- 
cern structures, signals and barriers. 

b) No, if exceptions to the general 
rule are necessary they are granted in 
each special instance by the Depart- 
ment of Railways. 

c) Our rolling stock invariably runs 
on main- and secondary lines: no dif- 
ference is consequently made as regards 
periodic repairs. 

The speed of trains must not exceed 
65 km. (40.4 miles) an hour. Home sig- 
nals: these signals are enforced when 
the speed of trains exceeds 40 km. 
(25 miles) an hour at transfer or junc- 
tion stations and, in addition, at cros- 
sing stations when the speed exceeds 
55 km. (34.2 miles). Distant signals are 
only required when visibility is really 
bad. 

As regards level crossings, see illus- 
trations, figs. 9 to 14. 

As far as the remaining points are 
concerned, the secondary lines of our 
system are worked (including braking 
of trains) in the same manner as our 


main lines. 
CZECHOSLOVAKIA. — State Railways. 
a) The are allowed 


local railways 
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certain facilities for their working, laid 
down by special prescriptions notably 
in connection with: the guarding of 
level crossings, the announcing of trains, 
track and train signals, the composition 
of trains, braking rules, train staff. 

Nearly all the lines in question are 
motorised, at any rate partially (pas- 
senger traffic), which has enabled us 
to separate passenger traffic from goods 
traffic and accelerate the former. Most 
of the lines are fitted with telephone 
appliances and some of them with tele- 
graphic apparatus. 

b) At roadside halts only open to 
passenger traffic the daily service is 
not continual but is appropriated to this 
traffic. The other stations (halts with 
loading platforms), at which the for- 
warding of goods is also done, are open 
to the public from 8 a.m. to noon and 2 
TOMONp-me 

c) The overhaul interval prescribed 
for passenger coaches, postal vans and 
baggage vans running on local railways 
is 2 years, whilst for vehicles running 
on main lines it is 18 months (for local 
trains). 

The period between overhauls of 
goods wagons is the same on secondary 
lines as on main lines. 

As a rule, it is not necessary to re- 
duce speed at level crossings. It is only 
in quite exceptional cases, depending on 
local circumstances, that the speed has 
to be reduced or barriers fitted. 

Road users are warned of level cros- 
sings by fixed signs or by the whistling 
of trains at places where the prescribed 
visibility does not exist. No special 
signalling apparatus is used to give 
warning of the approach of trains at 
level crossings. 


JUGOSLAVIA. — State Railways. 
From a commercial standpoint the 
regulations applicable on secondary li- 
nes are the same as those applied on 


main lines. 
We have one set of working regul- 
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ations, with alleviations in favour of 
secondary lines. 


a) The principal alleviations are : 

1. some signals are simplified; audi- 
ble signals (electric bells) are abolished; 

2. telegraph service is restricted; 

3. level crossings are not guarded; 


4. inspections of permanent way are 
less frequent. 


b) The daily opening-hours of sta- 
tions are the same as on the main lines. 


c) Rolling stock running exclusively 
on secondary lines is subject to the same 
periodical overhauls as rolling stock on 
main lines. The speed is restricted to 
40 km. (25 miles) an hour. 


As regards unguarded level crossings, 
see question 13. 


The braking-distance on secondary 
lines is 400 m. (440 yards), whereas on 
main lines it is 700 m. (770 yards). 


QUESTION 3. — a) Is the working of 
your secondary lines done by services 
distinct from those which work the re- 
mainder of your System? 


b) Have you entrusted the working of 
your secondary lines to private under- 
takings (Light railways, tramway com- 
panies, other transport undertakings, 
elc.)? If so, state more interesting con- 
ditions of contracts made with such un- 
dertakings; are the latter interested in 
the working results? 


REPLIES. 
ITALY. — State Railways. 
a) No. 


b) The Sicilian complementary lines 
and others carrying only light traffic 
are worked direct by the State Rail- 
way Administration. 


ITALY. — Piedmontese Tramways Co. 
We work our own system. 
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AUSTRIA. — Federal Railways. 
a) and b) No. 


EGYPT. — State Railways. 


The working of our secondary lines. 


is not distinct from that of our main 
lines. 

We own 51 % of the shares of the Om- 
nibus Companies. 


SPAIN. — Northern Railways. 


All regulations in force tend to eco- 
nomical working. Consequently they 
have been applied easily to the secon- 
dary lines. 

No secondary line has been handed 
over to be worked by a private under- 
taking. 


HUNGARY. — Royal State Railways. 


The working of secondary lines is car- 
ried out by the same services as those 
which work the main lines. We do not 
entrust it to any private undertaking. 


PORTUGAL. — Portuguese Railways Co. 


PORTUGAL (Colonies). — Lourenco- 
Marques Railways 
and RUMANIA. — State Railways. 


a) and b) No. 


SWITZERLAND. — Federal Railways. 


No, with the exception of two secon- 
dary lines of a length of 5 and 6 1/2 km. 
(3.1 and 4 miles) respectively which 
have been entrusted to private railway 
companies. These concerns bear all the 
working costs and, on the other hand, 
take all the receipts. 


CZECHOSLOVAKIA. — State Railways. 


In Czechoslovakia the railways are 
State concerns, whether main lines or 
secondary lines. A Governmental deci- 
sion stipulated, 12 years ago, that all 
local railways were to be handed over 
to the State in 3 stages. At the present 
time we still have a certain number of 
secondary lines which are owned and 
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worked by private railway companies, 
under the supreme supervision of the 
State Railway Administration. Never- 
theless, most secondary lines are ope- 
rated by the State Railway Adminis- 
tration against payment of its expenses. 
On private railways worked by the State 
the owners of the railways take a share 
| in the profits. 


JUGOSLAVIA. — State Railways. 


Secondary lines are worked by the 
same services as those that work the 
main lines. We do not entrust the work- 
ing of any of our lines to private under- 
- takings. 


II. — Methods of transport used. 


QUESTION 4. — Do you use on se- 
condary lines, for passenger, goods and 
mixed trains (passenger and goods), 
_ motive power having special characte- 
ristics : 

— Steam engines of a particular type 
or having undergone considerable trans- 
formation as compared to engines of the 
current type (appliances facilitating 
loading of fuel into the firebox, etc.) 
— diesel-engined locomotives — loco- 
tractors — railcars? 

If so, please supply the details re- 
quested in the 2 appended tables. Indi- 
cate briefly the results obtained from 
' the various traction methods used on se- 
condary lines, especially since 1930, as 
regards : reduction of driving and train 
staff; reduction of cost price per train- 
mile; increase of average speed, etc. 


REPLIES. 
ITALY. — State Railways. 


On our secondary lines we do not 
use any motive power having special 
- characteristics, except rack engines on 
very steep gradients. 

Nor do we use any diesel-engined 
locomotives or tractors. But we have 
railcars in service, on both main lines 


— 56-seat diesel railear, Italian State Railways. 
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Fig. 2. — 56-seat 
and secondary lines. (See Table I here- 
after). 

As a result of the use of railcars — 
used on a large scale in our country — 
on secondary lines we have achieved a 
very considerable saving in driving staff 
and train staff, as our railears are driven 
by one employee and have one guard. 

The saving effected cannot be ex- 
pressed in figures because railcar ser- 
vices are run both on secondary and 
main lines and because we have con- 
siderably increased the number of trips 
on secondary lines as a result of the 
saving effected. 

The cost price per train-kilometre has 
dropped to about 2.80 lire including 
maintenance charges, whilst the average 
speed has been increased by 30 %. 


ITALY. — Piedmontese Tramways Co. 

The service is carried on by electric 
accumulator-driven railcars. The tech- 
nical and economic results obtained are 
very satisfactory, and we think it may 
be of interest to give below the char ac- 
teristics of these vehicles : 


Length over buffers. 13.80 m. (45’3 5/16’) 
Width of body 2.25 m. (iGAS5 8/4) 
Maximum width . 230m. (7’6 9/16’) 
Height above rails 3.325m. (10%11’) 
Maximum height 3.600m. (11’9 3/4’) 
Total weight 29 tons. 


diesel railcar, 


Italian State Railways. 


The body is carried on two 4-wheeled 
bogies; the wheels have a diameter of 
800 mm. (2’ 7 1/2”). The electrical 
equipment is made by the Tecnomasio 
Italiano Brown-Boveri, of Milan. 


Tractions motors. 


4 motors of the self-ventilated series- 
excited type with commutating poles : 
Voltage at terminals : 300. 


Hourly capacity at the axle of each 


motor : 30 kv. for about 41 H.P. 
Corresponding speed at this power: 
600 r.p.m. 


Gear ratio: 1 : 5.2. 


Controller. 

For putting the 4 motors into circuit 
we have a controller of special construc- 
tion with a coil spark extinguisher for 
each switch and separate handle for 
reversing the running and cutting out 
one motor in case of need. 

There is an appliance for gradual elec- 
tric braking. 

Braking. 

Action of the Westinghouse brake and 
its sand spraying devices is obtained by 
means of an independent motor-com- 
pressor. 


Accumulator battery. 


The accumulator battery consists of 
160 cells having a capacity of 800 
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amp./h. at a 5-hour discharge _ rate 
(equivalent to 240 kw.-h., the average 
discharge voltage being 300). 

After adoption of this type of railcar 
the driving staff was reduced by 50 %; 
the cost price per train kilometre drop- 
ped to about 1.60 lire; the average speed 
was increased from 24 to 36 km. (15 to 
22.4 miles) per hour. 


AUSTRIA. — Federal Railways. 


No reply because rolling stock is used 
indiscriminately on main- and secondary 
lines. 


EGYPT. — State Railways. 


Besides steam trains, we have in ser- 
vice on our secondary lines steam rail- 
cars and Ganz diesel railcars. 

The working results have been satis- 
factory and on certain lines of restricted 
length the number of runs has increased, 
with resultant great facilities to passen- 
gers on the said lines. 


SPAIN. — Northern Railways. 


The steam engines running on our 
secondary lines have had no alterations 
made in their parts or characteristics. 
We have neither diesel locomotives nor 
locotractors in service. 

The railcars which we have in ser- 
vice are those mentioned in Table II. 

The introduction of railcars has ena- 
bled us to reduce the staff to one driver 
and one guard. 

The commercial speed of trains hauled 
by steam engines was about 25 km. 
(15.5 miles) per hour, whereas that of 
the railcars is about 40 km. (25 miles). 


HUNGARY. — Royal State Railways. 


The information concerning vehicles 
for goods and passenger traffic on se- 
condary lines is comprised in the 
appended tables. 

There has been no reduction in staff 
on steam locomotives. Railears are 
staffed by one single employee. The 
average commercial speed has increased 
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from 16.8 km. (10.4 miles to 37.9 km. 
(23.5 miles) per hour. 
PORTUGAL. — Portuguese Railways Co. 


On our secondary lines we do not 
use any steam locomotives of a parti- 


cular type or having been converted — 


from the current type. 


PORTUGAL (Colonies). — Lourenco- 
Marques Railways. 


On our secondary lines we use rail- 
cars but not steam locomotives of a par- 
ticular type. 


RUMANIA. — State Railways. 
We use: 


— Rack locomotives of the A.p.t. sys- 
temins 


— Locomotives fitted with a special 
device for taking curves of a radius as 
small as 114 m. (374/); 

— « Westinghouse » and « de Dion- 
Bouton » railcars, with an electric trans- 
mission, of 60, 70 and 90 H.P. ; 
Sentinel-Cammell » 
cars of 100 and 200 H.P.; 

— « Malaxa » railcars ordered in 1934, 
1935 and 1936 and 100-H.P. and 120-n.p. 
petrol railcars with mechanical trans- 
mission; 


steam rail- 


—— 


—— 1K 


Malaxa » and « Astra » diesel 
railears of 120/150 u.p. with mechanical 
transmission; 

— « de Dion-Bouton » locotractors for 
shunting. 


SWITZERLAND. — Federal Railways. 


On our non-electrified secondary lines 
no other locomotives are used than what 
are used on main lines for the same 
traffic. No appreciable alterations have 
been made to these locomotives. 


2 light diesel-mechanical railcars of 


the S. L. M. (Swiss Locomotive Works, 
Winterthur) system have been in ser- 
vice since 1st January 1936. They are 
staffed by one driver and usually one 


ry 
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guard. So far, it is not possible to give 
indications as to the reduction in cost 
price. 

The average speed of steam trains is 
40 km. (25 miles), that of the diesel rail- 
cars 48 km. (30 miles); the rise in speed 
is therefore 20 %. 


CZECHOSLOVAKIA. — State Railways. 


We have no special types of diesel 
locomotives in use. As regards railcars, 
see Table II. 

By the motorisation of secondary lines 
we have achieved economy of staff by 
using personnel of a lower grade than 
those qualified to drive steam locomo- 
tives and by introducing a one-man 
service. Savings of fuel in motor trac- 
tion are especially affected by the reduc- 
tion in the dead weight of trains. By 
motorising the traffic the commercial 
speed of trains on secondary lines has 
been, on the whole, considerably in- 
creased. 


JUGOSLAVIA. — State Railways. 


On secondary lines we use for passen- 
ger trains steam locomotives of the light 
type as well as petrol railcars and die- 
sel-electric cars having the characte- 
ristics mentioned in the two appended 
tables. 


QUESTION 5. — a) State the aggre- 
gate length of secondary lines on which 
there are used the various traction me- 
thods described in your reply to the 
previous question (question 4). 

b) State, if possible, for each method 
the number of train-kilometres (or train- 
miles) run each day. 

c) State the percentage which these 
figures represent in proportion to the 
total number of train-kilometres or train- 
miles run each day on your System. 


REPLIES. 
ITALY. — State Railways. 


a) 1544 km. (959 miles). 
b) Aggregate distance run each day 


| 


Lon gueur totale 


223/70 
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Swiss Federal Railways. 


Mig. 4. — Type CLm 2/4 light diesel railcar, 
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by railcars in service : 11807 km. 


(CH B37 iaividles)) ae 
c) Percentage compared to train-ki- 
lometres run on whole system : 4.73. 


ITALY. — Piedmontese Tramways Co. 


a) 120 km. (75 miles) worked by elec- 
tric traction (passenger traffic) ; 

1420 km. (75 miles) worked by steam 
traction (goods trains) ; 

b) About 400 000 tr.-km. (250 000 
train-miles) run by railcars per year, 

About 350000 tr.-km. (217 500 train- 
miles) run by steam locomotives. 


AUSTRIA. — Federal Railways. 
No reply. 
EGYPT. — State Railways. 


a) The length of lines on which steam 
railears and diesel railcars are in ser- 
vice is 5150 km. (3 200 miles). 

b) Ordinary trains : 38 000 km. (23 600 


miles) ; 5 

Steam rail motor cars: 4000 km. 
(2500 miles) ; 

Diesel rail motor cars: 1150 km. 
(715 miles). 

c) Percentage : 13 %. 


SPAIN. — Northern Railways. 

a) 379 km. (235.5 miles) of which: 
316 km. (196.5 miles) with petrol rail- 
Gaksi 

63 km. (39 miles) with diesel railcars. 

b) Distance covered per day : 

Petrol 1 616 
miles) ; 

Diesel railcars : 252 km. (156.6 miles). 
c) Percentage : 4.23 %. 


Ranleance km. 


(1 040 


HUNGARY. — Royal State Railways. 

Traction by railcars on 2401 
(1 492 miles) of secondary lines. 
run; 10619.6 km. 
centage: 7.76 %. 


km. 
Daily 
(6600 miles); Per- 
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PORTUGAL. — Portuguese Railways Co. 
No reply. 


PORTUGAL (Colonies). — Lourenco- 
Marques Railways. 


Our lines cannot be called « secon- 
dary lines » but rather « penetration 
lines ». . 

The number of train-kilometres per — 
day varies much from one line to 
another. 


RUMANIA. — State Railways. 


Rack locomotives run over 77 km. 


(47.8 miles) of track. 

Locomotives equipped for running on 
sharp curves are used on 33 km. (20.5 
miles) of line. 

Westinghouse and de _ Dion-Bouton 
railcars run over 382 km. (237.4 miles), 
the Sentinel-Cammell steam cars over 
119 km. (74 miles). 


The Malaxa and Astra railears over 
PAWEL eon, (Gl 723 inmnlles)). 


SWITZERLAND. — Federal Railways. 


The secondary lines of the Swiss Fe- 
deral Railways total 412 km. (256 miles), 
of which 141 km. (88 miles) are elec- 
trified and 271 km. (168 miles) are still 
worked by steam. 

The light diesel railcar covers, when 
in regular service, 550 km. (342 miles) 
per day. 

Train-km. 
electrified 
miles) ; 

Train-km. (train-miles) per day on 
steam-traction lines: 6150 km. (3 822 
miles). 


(train-miles ) 
lines: 2700 


per day on 
km. (1678 


Total distance covered per day on the 
whole of our system: 110000 km. 
(68 350 miles). 


CZECHOSLOVAKIA. — State Railways. 


Total length of local railways on 
which motor traction has been introduc- 
ed : 3800 km. (2 361 miles). 


NOVEMBER 1936 
|} Daily average per railcar: 180 km. 
(112 miles). 
Number of train-km. (train-miles) 
worked by motor traction: 23 292 638 
(14 672 000) viz. 18.55 % of all the train 
mileage. 


8 220 400 train-miles (12909905 tr.- 
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km.), i.e. 55.42 of the whole motor-ve- 
hicle-miles was covered on the secon- 
dary lines, and 6451600 train-miles 
(10 382 733 tr.-km.), or 44.58 % of the 
aggregate motor-vehicle-miles was run 
on the main lines (See table II). 


JUGOSLAVIA. — State Railways. 


a) Length of lines. ») Daily distance run. ce) Percentage. 

Km. Miles. Km. Miles. 
Light locomotives . 498 309.4 2485 1544.0 0.0069 
Diesel-electric railcars 185 115.0 1305 811.0 0.0036 
Peoroll maMleens 5 5 5 105 65.2 185 =. 309.4 0.0005 


QUESTION 6. — a) Is there, on your 
locomotives or railcars which are driven 
by a single man, an appliance which 
automatically stops the vehicle in case 
anything happens to the driver, such 
as the dead man’s handle, for instance)? 

b) If not, are you obliged to have on 
the train a second man who has access 
to the driver’s cab? 


REPLIES. 
ITALY. — State Railways. 


a) We have no appliance of this kind. 

b) In case anything happens to the 
driver, the guard must be able to proceed 
to the driver’s stand and stop the rail- 
car. 


ITALY. — Piedmontese Tramways Co. 
Same reply as the State Railways. 


AUSTRIA. — Federal Railways. 


a) Yes, except on a few railcars of 
old types which run at low speeds. 

b) On self-propelled vehicles driven 
by a single man the guard must be given 
access to the driver’s cabin in order to 
stop the vehicle in case of need. 


EGYPT. — State Railways. 
a) No. All rail motor cars are driven 
by two men. 
SPAIN. — Northern Railways. 


a) Yes. We have fitted the « dead 


man’s handle » on all rail motor cars 
in service. 


HUNGARY. — Royal State Railways. 


a) Our railcars are not fitted with 
the « dead man’s handle ». The guard 
has to stop the railcar in case of need. 


PORTUGAL. — Portuguese Railways Co. 


a) We have no engines driven by a 
single man. 


PORTUGAL (Colonies). — Lourenco- 
Marques Railways. 


a) and b) No. 


RUMANIA. — State Railways. 


We have an apparatus for stopping 
trains automatically in case anything 
happens to the driver, but as it is not 
practical it is not used. But even if this 
appliance does not exist, we are not 
obliged to have on a train a second 
employee who can have access to the 
driver’s cabin. 


SWITZERLAND. — Federal Railways. 


a) The two light railcars are equipped 
with a « dead man’s handle » appliance 
of the Brown-Boveri & Co. system, and 
a « Signum » apparatus for automatically 
stopping trains at signals, at « danger » 
like all the motor vehicles running on 
our electrified main lines and driven 
by a single employee. 
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CZECHOSLOVAKIA. — State Railways. 


a) An appliance automatically bring- 
ing a railcar to a standstill in case 
anything happens to the driver only 
exists on railcars used for fast or ex- 
press trains running on our main lines. 
All trains can be stopped by means of 
the emergency brake. 


JUGOSLAVIA. — State Railways. 


a) On our diesel-electric railcars a 
« dead man’s handle » is fitted. 

b) On the other railcars we have no 
second employee who has to stop the 
train when the driver fails. 


QUESTION 7. — a) Have you made 
any alterations to passenger coaches or 
luggage vans running on secondary lines 
in order to: 

b) Reduce the number of passenger 
classes or creating one single class? 

c) Provide access, whilst the train is 
running, from the coach to the engine? 

d) Reduce as much as possible the 
dead weight hauled? 


REPLIES. 
ITALY. — State Railways. 
a) No. 
b) Our railcars usually have one 
single class. 
c) No. 


ITALY. — Piedmontese Tramways Co. 
a) No. 


It is possible to pass from one coach 
to another. 


AUSTRIA. — Federal Railways. 

a) No. 

b) Some of our passenger trains have 
only one class: 3rd. 

c) Not yet, except a quite recent type 
of railcar which is now being tried out 
and can be compared to a locomotive. 

d) We have on trial new 


railcars 
which have room for luggage. 
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EGYPT. — State Railways. 


a) No. i 

b) On the Helwan line the diesel rail+ 

cars have only ist class accommodation, 

and on the Cairo-Suez direct line, ii 
and 2nd class. 

c) No. 

d) No. . | 

i 

| 


SPAIN. — Northern Railways. 
| 


a) The alterations made are as fol-; 


lows: 


b) In view of the smaller capacity of’ 
the railcars, they have only two classes :) 
2nd and 3rd, instead of three. 
c) No. 
d) We have increased the number of; 
composite coaches, in order to reduce} 
as much as possible the weight hauled. 


HUNGARY. — Royal State Railways. | 


a) Vehicles running on steam trains} 
on secondary lines have undergone no} 
alterations. On the contrary, the cons-! 
truction of railcars and their trailers, | 
which run in large numbers on our se- 
condary lines, is essentially different 
from coaches on steam trains. 

b) The number of classes has been 
reduced on main lines and local lines;} 
local trains only very rarely have a 1st- 
class coach, and many Ist-class coaches 
or compartments have been converted 
into 2nd class. | 

c) No access to the locomotives. | 
Most of our railcars have a gangway | 
leading to the trailer. 


i 
\ 
' 
} 


PORTUGAL. — Portuguese Railways Co. 
a) to d) No. 
PORTUGAL (Colonies). — Lourenco- 
Marques Railways. 


a) Yes. We have altered one-class 
coaches into three-class vehicles having 
a side corridor and separate entrances. 


RUMANIA. — State Railways. | 


a) On introducing railcars, the 1st-. 
class was abolished. 
c) and d) No. 
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TABLE I. — Light steam locomotives. — Steam railcars. 


Railears 


7 Heating surface Wheel diameter | | | Weight Tage eee seats posure ar ———— —— —- 
| Year put = = oy | ops 5 ear | 1ourly Jost price daily riving | Passengers carried . ; »S : see years Tey / Total 
Types. into Number. Kind pda - =— 2 Boiler — eS Cylinder | Piston Horse-power. hauled | speed on per kilometrage staff. Pte Mat A Das =a) per class Goods compartments Driver RAC | Driving Buffing Et On Are REMARKS, 
yp : of fuel. area. pressure. bore, stroke. on level : E . Name of Overall Weight, <— ing 4 aah te cost price 
service. I Peele level kilometre. (or Number. Builder leneth empty ————— ——— |= — = staff. gear. Brakes. per km. sin F 
Firebox. Tubes. driving. carrying. | total. | adhesive, track, mileage). % : Seated, | Standing. Number, pee | Eaererin: Number. Location. (per mile) * mh samc 
ad area. ‘apacity. | 
ITALY. — State Railways. 
‘ Light steam railears are being built and will be tried as soon as they are ready for service. No other data are available. 
EGYPT. — State Railways. - 
= : = Aj 1 | | fs Automatic | | 
Single sq. fi. sq. ft. sq. ft. 1b./sq. in. | | } | tons tons m.p-h, km. tons | f Sq. je. | F ade ey - 7 "eee — 
unit 1927 1 Coal Le 23.75 AT.2 275 3’ 6” 2° 9 1/2" | 7” 10” 100 | 30.5 | 19.3 oh 45 a 200 2 Clayton 58’ 7 1/4/71 27.25 16 (It) ae None oe | = Z front 1 driver 2 bullers , rae ” Ye Secondary lines. 
| | 49 (ITI) | | and rear 1 fireman aft each end 2 tae 
Two 1928 z » 6.68 42 92 and 19 275 3” 6 2° 9 1/2” 5 gv 150 | 49.1 | Ey * do. ce 293 | 2 > 1007 4” | 46.1 16 (II) 7 1 luggage 2s | 29 2 do. do. do. do. - > 4 
| vehicles sq. it. (super- | | | | | 98 (ITT) 1 locker 10.85 
| heater) e ' - a | B Manes Par | NEE | x % — } = ; fe 1, ds | co > ’ 
Two 1930 2) > > > > > > > | 5/ 8” | > 52,12 | 28.8 on do. Ay 206 2 Birmingham 100’ 4 | 49.125 20 (I) eh do. 46.5 2 do. s do, . 
vehicles | | | | | 24 (IT) 30.61 
: | | | 65 (ITD) : 
| Two vehicles 1930 6 > > > > > > > | a” Be > 52.5 | 28.25 = H do. co 203 2 > > 49 16 (II) an do. see 41.35 2 do. do. do. do. ane > > 
‘ | | | | | 95 (Il) 11.54 : : 
Single unit | 1930 2 | > > > > > > > 5” ieee > | 37.5 12 “ do. 553 190 2 > 58/ 10 1/4”] 33.7 | a aan ass do. a 58.38 2 do. do. do. do. we > » 
4 7 | ~ ‘ QR ax 1 AGE Te) ¢ . . 3 =o pr | ; | 9 } lo lo. > > 
935 - 2 ao0 og. ft. -— 3'35' sa. itl 335 2? 9 1/2'" > 6 1% 320/350 65.014 26.625 eee 64 fh 268 2 Sentinel 110’ 6” 58.67 I 8) Ass do. a 44.4 2 do. lo. Go. ao. ove 
a. a ~ 7 ; Seemechuater) ; | | | H Cammell | 98 (IIT) | 42.96 
} HUNGARY. — Royal Siate Railways. | a 
| m2 m2 m2 kgr,/em2 | millim. | millim. | millim. | millim. wr tons (metr.) Cons ONT tons (metr.) km/h. Pillér By. 2 | 
ll 1910 9 Coal 0.78 5.03 23.50 14 1 040 875 260 | 400 200 ind. 19.13 | 9.51 100 60 107.36 76 2 | | 
q i. =< be | ; 
| =e 1928 104 | > 1.25 5.5 43.70 14 | 1 220 | 875 355 460 350 ind. 35.90 20.05 130 70 85.51 154 2 | | | | 
22 928 | 2 5. 
PORTUGAL (Colonies). — Lourenco-Marqués Railways. a 
. - m2 m2 cgr.fem2 | illir illim. illim. | illim. tons (metr.) kgr. tons (metr.) km./h. a) Used on _ secon- 
5 | y 74 80 | a % a 310. 310 "430 "630 475 46 31 400 800 55 an oa 2 dary lines of Lou- 
0-6-4 (a) 1903 12 Coal 1.44 i. : ‘ ; : renco- Marqués — sys- 
) 2 tem; 
‘4 > > > > > > > > 44 > > > ie 55 ; 
| 0-6-4 (6 1903 3 Wood > 
: : - 2 350 800 505 560 535 48 34.500 1050 70 is He 2 b) Used on the Mo- 
2-6-2 (a) 1936 2 Coal 2.2 94 106.4 12 1 351 ee : zambique system; 
| 9 
| > > > > > > > > a a = - 
2-6-2 (b) 1936 2 Wood > > x : . | : \ No steam railears 0) Cee 
Ke cor , | 45 2.6 219 830 483 609 | 950 69.3 53 450 1500 60 = és 3 : eee bane; 
28-2 (a) 1924 4 Coal | 3.27 12.9 159 12.6 1 21 8 | ) : iene) f 
| ; Wood 15 9 104 12 1100 750 320 550 400 39.7 33 800 600 47 oe ty 2 d) Used at Queli- 
} 28-0 (c) 1922 2 o0% - | | 2 mane. 
: es 93.5 12 | 1150 750 410 | 550 430 | 40 | 33.800 650 50 rr os 2 
28-0 (c) 1930 1 | Wood | 1.82 8.3 AB | : | 
=9 11.5 S76 530 330 457 285 | 23.5 21 000 300 30 ra Rue 2 
26-0 (d) 1920 3 Wood 11 — ; ; 
ne ‘ 96 12 | 2 va00= 4] 750 380 | 580 | 410 39.8 33 600 600 45 on ~ 2 
28-0 (d) 1933 = : bie a % -ondary lines are mentioned in this table. We use more powerful locomotives (Santa Fe, Mikado, Pacific, Atlantic, Mallet) on our eee 
Note. — _ see ther cae of 3’ 6” cauge, cannot be considered as secondary lines owing to the heavy traffie they carry (Lourengo-Marqués to Transvaal frontier, 
ines, sh althoug a + ia j 
and Mozambique line). | 
ge ae | 
RUMANIA. — State asiway= Small railcars. | 
| Sentinel millim. tons (metr.) : 
| | | Cammell 17 830 31.955 55 ll 2 both ends 1 driver 2+2 Westingh. 23.29 Yes Only worked on se- ? 
100 HP. | | 1 fireman buffers condary lines. 
| | | | } | Twin railcars. i - 
| | | Sentinel | 32562 56.188 110 22 Bs a Be 2 do. do. }/ 2+2 | do. 39.15 Yes do. | 
| / Cammell | buffers a 
| | } | 200 HP. | 
- | i ; Note : Data taken from working results, financial year 1935. | 
i | 
JUGOSLAVIA. — State Railways. 4 illi | millim millim millim. HPs tons (metr.)| tons (metr.)| tons (metr.) km/h. dinars km. millim, tons (metr.) m2 | 
ei j m2 m2 kgr./em* series prs 2 pps 460 330 36.6 20 210 75 7.0 300 2 Ganz, 12 020 17.5 15 (II) 4 1 2 ~~ 2 1 Standard ma Yes 
— 1.25 5.03 30.47 | 14 122 y at 60 Budapest 31 (II) x 
8. 13 ; | km./h. 
2-8-2 1933 : | 
. | fe “ai De Forenede 11 552 17.5 20 (II) wa as a ce 2 1 Light nee Yes 
Automobil- 30 (IIL) standard 
oe } aa eee i ) | ) Fabriker, 5 | at both com pressed 
| : | | Odense. tip-u ends air and 
iY 
) | | | seats hand 
j on eae a Do. 21 420 53.5 30 (IT) cco 1 4 = 2 1 Standard St Yes do. 
38 (IIT) 
2m, | = oe 4 / | - Wf 
i | tip-up 
| / : seats 
' 
| : * Including all charges, i. e. with amortization charges and wages. 
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PORTUGAI 


Marque 


R 


ilways 


eS. put into 


service. 


Gan 
Wes a 
a0 
do. ; 
Diesel 
do 
Patrol 


Diesel 


Diesel 


Year Number 
in service. 


Passenger. 


19 > Vac 
124 15 = 
1935 25 
1906 
° 
) 1 
) s 
)28 
i820 2 
2 
1932 2 
6 
11 
g 
2 
) 
1935 =) 
] ; 
1928 10 
Fe 
oF 
1930 69 
19 10 
0 
1 
oT 
30 
12 
1936 0 
1934 ) 
1992 2 ves 
1936 3 Yes 
} 
do. do. do. 


Service 
a Ta - * : sengeth 
| “Pe Name of ge 
» ove 
lixed builder. but 
Goods | (passenger utters, 
nd goods 


\ iN 13 000 
lo. S 

do 11 150 
3 20 

lalaxa 10 700 

Astra 1100 

13 S00 

S 2 2820 
12.08 

~ OSU 


SWITZERLAND. — Federal Railways. 


Schwel 22 310 

Fabrik (overall) 
Winterthur | | 
CZECHOSLOVAKIA. — State Railways. 


3 600 
\ ke 
S yweska 8 270 
Patra 8850 | 
itra S900 
Tatra 21 000 
srno-Kra- 9 850 
»vopolskaé 
Pati 21 000 
B Ka 9 S50 
Patra 8 850 
Tatra 21000 | 
Skoda 5 300 | 
Tatra 21 000 
Patra 21 000 | 
Brno-Kra 9 980 | 
lovopolskaé 
Moravsko 1 S00 | 
5 ska 
do 
0. 
0. 
do. 
do. 
| 2 000 
do, 
. fa ato. 
Skoda 2 000 
| do. 
| 0 300 
| 2 000 
do 
ao | 
Moravsko- | 800 | 
Slezs 
; | 3 200 
| ao | 
soo | 
ao. | 
Cesko- SOO 
moravskaé 
do 
3 200 
Severoceska S70 
| Tatra | 8060 | 
Cesko- 8 210 
} moravska | 
Skoda | 
, 
Tatra 
> 
10 700 
| 9 200 
Skoda 10 650 
| do. 
) do. 
Tatra 10 530 
10 610 
do. 
| ao, 
JUGOSLAVIA. — State Railways. 
ss Ganz 12 020 
Budapest 
De Forenede 11 552 
Automobil 
fabriker, 
Odense 
ae do. 21 420 


= —_———$. ee 


Weight, 


empty. 


20 000 
Lpprox, 
22 000 


pprox 


20 000 
Lpprox, 
17 600 
16 400 
12 085 
34 000 


20 000 
34 900 
384 000 
34 200 
38 800 
40 760 


39 780 
13.900 


34 000 
13 000 
50 160 
39 100 
40 000 
4 500 


S s00 


do 
do. 
5 900 
6 620 
9 800 
do. 
do 
19 770 
20 080 


do. 
19 800 
28 680 
T 200 
7 000 


12 620 


17 500 


17 500 


53 500 


re] 


Standing. 


Try ATT 

0) 29 12 
20) »() Ss 
20) 35 1] 
20 25 9 
17 12 12 
12 7 
17 8 
17 $ 


Seated standing. 


38 


or ot 
MWwWW bo 


4 


20 (IT) 
30 (IIT) 
+ 5 tip-up 
seats 
30 (II) 
38 (IIT) 
alle 7 tip-up 


seats 


Goods 


Number. 


Go) 


(optional) 


| 


Floor 


area, 


compartment 


| Loading 
capacity. 


1 000 


Number. 


o bo bo 


wrt 


bo bo 


9° 


NWONMWNMNNNMNMNWNWWNMNWNW W& lv 


Dw ww 


oe WoO] 


Hep 


See NNN Eee pOPe 


bo 


TABLE II, — 


compartments 


Location. 


At one end 


At both end 


do. 

do. 

do. 
central 
at 1 end 


do. 
do. 
at both ends 
central 
do. 
do. 
do. 
do. 
at both ends 
do. 
do. 
central 
do. 
do. 
do. 


At both ends 


do. 


do. 
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Railears or locotractors. (continued). 


| 
Buffing 


gear, 


Driving 


ba ff Braking. 
Sta . 


1 driver 2+2 | Westingh. 
| buffers 
do. do, Knorr 
| 
ao, do. Knorr 
| 
| 
do do. Knor1 
| Westingh. | 
1+] 
do buffer Westingh 
1 | cr Air | 8 
| |W 
| 
1 driver | Standard | 
do 
| do. 
do. 
do. | 
do | 
| 
| 
do. | 
do. | 
| 
do 
do. 
| do ) | 
do 
| do > 
do | 
co, > 
co, 
| do 
do 
Go, 
CoO, > 
do. > 
do 
do. > 
ao, » 
ao, » 
do. > Compressed | 
do. >» air 
do. p 
| cdo. > ] 
ao, > 
do 
clo. 
do | 
ao 
ao, 
ao | 
do. » 
do. > 
do. Central 
do. do. 
do. do. 
do. do. 
do. Central 
ao, > 
do. Standard 
do. > 
do > 
do > | 
CLO, > 
do. > 
do > 
do > 
cao » 
do > 
do. >» 
1 Standard 
1 Light) Cor Pressee | x 
é a « 
standard 7) amd brakes 
1 Standard 


Medows 


Vomag 


M.A 
Gan 
ulzer Bi 
interthur 
Tatra 
D.W.IS 
Tatra 
B.K.P 
Tatra 
B.K.P 
Tatra 
Skoda 
Tatra 
B.K.P 
Tatra 


> 


Skoda 
Tatra 


C.K.D, 


Man 
Ta Ta 
C.K.D, 
Skoda 


Tatra 


Ganz 


esselman 


Burmeister 


& Wain 


Number 
cylinders 


f | Horse powel 


of each 


engine 


120 


120 


150/160 


60 


290 


90 


280 


Numbe 


engine 


wmrenTwnwor 


Fad peal fat past 


l 


Mechan 


do. 
do 
lo 
lo. 


lectrie. 


Mechan 


1ecuric. 


\echan. 


ao, 
do. 
Mechan. 


Pneumo- 
mechan. 


Pneumo- 
mechan. 
hydraulic 
(Voith) 
Electric 


Number 
ol speeds 


He det 


ORY a Oa ean OY YY a gts OT On oY at 


Max 
speed 


the level. 


u 


Yes 


oe Yes 


ies Yes 


Including all charges, i. e. 


Average 
daily 


241-202 20.34 
141-20 0.34 
94)-202 17.70 
rhization 
j No data 
as vet 
Dista Average 
I cost price 
daily 3.21 Ke. 
80 km. per km. 
| 
/ 
/ 
; 
18S 
193 ae | 
| 
248 | 
| 
cl 


with amortization 


| Cost price 


Yes 


Yes 


Yes 


1arges and wages. 


| 
reversible? | 


| REMARKS. 


q 


No iiler hanled. 
| 
} Ru us twin a 
Hauls lig rail 
1/17 000 } Lp 
Also run win 
| 1 
| ches 
lau i ai 
le Luled 
Not run as twins. 
| St drawing. 


Cannot haul a trailer. 


|The railears are used on 


secondary lines, can 
haul a light passenger | 


‘coach and be run as | 
twin-coaches. 

Used on main- and se- 
condary lines. Cannot 
be run as_ twin-coa- 
ches. 

Used on main- and se- 


condary lines. Cannot 
be run as_ twin-coa- 
ches, 
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SWITZERLAND. — Federal Railways. 

a) We have not altered the rolling 
stock, but trains on these lines have no 
1st-class coaches. 

b) No reply. 

c) No. 

d) On these lines 
light rolling stock of 


we prefer to use 
old design. 


CZECHOSLOVAKIA, — State Railways. 
mc) INO. 
JUGOSLAVIA. — State Railways. 


We have done away with 1st-class and 
we use for these trains the lightest 
coaches we have of the current type, 
bearing in mind the maximum axle load 
allowed on these lines. 


QUESTION 8. a) Do you couple 
trailers (passenger or goods) to railcars? 

b) If so, how many and what are their 
characteristics? 

c) Is there any intercommunication 
between railcars and trailing passenger 
coaches? 


REPLIES. 
ITALY. — State Railways. 


a) Not at present. 

We are now trying out self-propelled 
triplet trains, but these are intended to 
run at speed on our main lines. 


ITALY. — Piedmontese Tramways Co. 


a) Yes. The total weight of a train 
must not exceed 70 tons. 


AUSTRIA. — Federal Railways. 


a) We do not as a rule couple vehicles 
of the current type to railcars, in view 
of the fact that railcars are not very 
strongly built. When the need arises, 
we attach to railcars vehicles ofa light 
type or else of special design and which 
are in communication with the railcar 
by a gangway. 

Only railcars of the very latest type, 
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which are strongly built, can haul ve- 
hicles of the ordinary type. 

Electric motor coaches on electrified 
lines are considered, according to the 
type of construction, as light engines. 


EGYPT. — State Railways. 
a) No. 


SPAIN. — Northern Railways. 


We have railcars which can haul one 
passenger coach. The trailer has no 
means of access to the railcar. 

The characteristics of the trailer are 
as follows : 


Number of wheels ... . 4 

Distance between buffers 6.24 m. (19/ 7’’) 
Weight empty 4 tons 
Number of seats in 3rd class 40 


The trailers are fitted with Westing- 
house continuous brakes. The vacuum in 
the brake pipe is produced by the petrol 
engine of the railcar. 


HUNGARY. — Royal State Railways. 

As a rule railcars can haul 2 or 3 very 
light trailers (12 tons) of the categories 
BCx, DFx, Fgx. Intercommunication be- 
tween the railcar and the trailers is 
provided. 

PORTUGAL. — Portuguese Railways Co. 
We have no railcars in service. 
PORTUGAL (Colonies). — Lourenco- 

Marques Railways. 

a) Yes; Michelin type. 

Cc) No: 

RUMANIA. — State Railways. 

We only have trailers on passenger 
services: 53 trailers, of which 20 of 
special design, and 33 converted « C » 
coaches. 

SWITZERLAND. — Federal Railways. 

No. 


CZECHOSLOVAKIA. — State Railways. 


a) Yes. 2 to 3 specially designed 


1150/50 
trailers, remarkable for their light 
weight, are hauled by railcars. These 


trailers are fitted with communication 
gangways for the train staff. 

As regards goods wagons, see reply to 
question 10. 

JUGOSLAVIA. — State Railways. 

a) We couple trailers to diesel-electric 
railcars of the heavy type. 

The coaches trailed, two at most, are 
3rd-class, 4-wheeled; wheel base 9.30 m. 
(30 6”); length over buffers 15.43 m. 
(50’ 7 1/2’); tare 21 tons; 70 seats. 

There is a gangway between the trai- 
lers but none between railcar and trailer, 
the motor car having a driver’s cabin 
at each end. 


QUESTION 9. — Do you impose any 
speed limit on railcars hauling one or 
more trailers? 

REPLIES. 

The replies received show that as a 
rule no speed limit is imposed on rail- 
cars hauling one or several trailers. 

PORTUGAL (Colonies). — Lourenco- 

Marques Railways. 

The speed limits indicated by the Mi- 

chelin firm. 


RUMANIA, — State Railways. 
No. 


SWITZERLAND. — Federal Railways. 
See question No. 8. 


CZECHOSLOVAKIA. — State Railways. 

The speed of railcars hauling trailers 
is only limited by the power of their 
engines. 


JUGOSLAVIA. — State Railways. 
No, but the speed under such condi- 
tions is naturally lowered owing to the 
increased load. 


QUESTION 10. — a) On secondary 
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lines do you work all traffic (passenger 
and goods) by means of railcars? 

b) Jf so, state all the chief characte- 
ristics of the district served (agricultur- 
al, industrial, etc.) and of the traffic 
handled. 

c) What opinion have you formed, in 
view of results gained from experience, 


as to the advisability of using this me- — 


thod of working in the various instances 
that may arise, taking into account the 
importance and variety (peaks) of the 
traffic to be handled? 

d) If there is only little goods traffic 
in full wagon loads to handle, is it pos- 
sible to have wagons hauled by railcars 
without inconvenience? 


REPLIES. 
ITALY. — State Railways. 


Only on the Rocchetta-Spinazzola line 
is the passenger traffic and goods traffic 
(motor-vans) entirely worked by rail- 
cars. On all other lines goods traffic is 
carried in steam trains. 


We believe that motor-vans will even- 
tually be capable of entirely replacing 
goods trains on many other lines. 


ITALY. — Piedmontese Tramways Co. 


a) Yes. 

b) Agricultural district : traffic hand- 
led annually: passengers, 1 000 000; 
goods, 120 000 tons. 

ce) Yess 


AUSTRIA. — Federal Railways. 
a) No. 


EGYPT. — State Railways. 


a) Passenger and fast goods traffic 
on certain lines. No ordinary goods ser- 
vice. 

c) Experience has taught us that the 
use of steam railcars and diesel railears 


has given good results on secondary 
lines. 
d) No. 
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SPAIN. — Northern Railways. 


We have no secondary lines on which 
the service (passenger and goods) is 
carried out solely by railcars, owing to 
the nature of the traffic, which is mostly 
agricultural and bulky. ; 

We think that on lines carrying very 
light traffic, the entire passenger and 
goods service might usefully be carried 
out by railcars, and if we have not al- 
tered our policy accordingly, this must 
be attributed to the fact that railcar ser- 

| vices were only started very recently, 

and to the difficulties we have to over- 
come in adapting our working methods 
to the new equipment. 


HUNGARY. — Royal State Railways. 


a) No. 

d) In case of need and if the loading 
regulations allow it, it sometimes hap- 
pens that one or two goods wagons are 
hauled by a railcar. 


PORTUGAL, — Portuguese Railways Co. 
No reply. 


PORTUGAL (Cclonies). — Loureneo- 
Marques Railways. 

a) No, it is not possible, with the rail- 
cars in service, to maintain a frequent 
service. At traffic peak times we replace 
the railcars by steam trains. 

d) No. 


RUMANIA. — State Railways. 
a) No, only for passengers. 


SWITZERLAND. — Federal Railways. 
a) No, not the whole of the traffic. 


CZECHOSLOVAKIA. — State Railways. 


See question 5. 

The number of lines of the Czechoslo- 
vak State Railways on which all pas- 
senger traffic was carried in motor 
trains, was 29 in 1935. These are local 
railways of a total length of 557 km. 
(346 miles) and they run through dis- 
tricts that are not highly developed in- 


Fig. 5. — Diesel motor van, Italian State Railways. 


Maximum load, 8 tons. — Capacity 44 m3 (1554 cu. ft.) 
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Fig. 6. — 56-seat petrol railcar, Italian State Railways. 
dustrially. As regards the number of REPLIES. 


lines on which all passenger and goods 
traffic is carried by motor trains, in 
1935 the State Railways owned 16. These 
are local lines having a total length of 
190.9 km. (118.6 miles) running through 
poor districts without any commerce or 
industry. On these lines railcars haul 
ordinary goods wagons : 1 to 3, accor- 
ding to traction circumstances. 


JUGOSLAVIA. — State Railways. 

We carry no goods traffic in railcars 
on any of our lines, only part of the 
passenger traffic. 

The introduction of railcars is quite 
recent, and we have had no experience 
which would enable us to reply to the 
other points of the question set. 


QUESTION 11. — What are the var- 
ious advantages you have gained from 
using railcars on secondary lines? 

a) Development or recovery of traffic 
as a result of the: 

— Increased number of runs owing 
to a reduced cost price per railcar-kilo- 
metre (or mile); 

— increased average speed; 

— increased number of stops so as to 
better serve localities situated along the 
line, etc. 

b) Saving in working expenses, etc. 


ITALY. — State Railways. 


The advantages gained from the use 


of railcars are: 


a) From the working point of view : 
increased train frequency, consequently 
a more satisfactory service to the public; 
increase of the average train speed. 

b) From the economic point of view : 
less expensive working; regaining of| 
traffic that had left the railway and, in 
certain cases, an actual gain in the num- 
ber of passengers carried. 

The public has shown a very lively 
appreciation of railcar services on ac-| 
count of their speed and frequency, and | 
we can safely state that on secondary 
lines they have considerably improved 
matters. 

As a rule, we have not increased the 
number of stops. 


ITALY. — Piedmontese Tramways Co. 


The advantages gained are as follows :)| 
a) Increase in the number of runs. 
b) Increase average train speed. 

c) The necessity for increasing the 
number of stops has not been felt, in 
general. 

d) Economy in working expenses :: 
lower traction costs. 


= 
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AUSTRIA. — Federal Railways. 


The constant falling-off of passenger 
traffic does not enable us to give any 
definite reply. However, each time that 
traffic formerly carried in steam trains 
has been replaced by a larger number 
of railcar trips (less expensive), we 
were found an appreciable increase in 
passenger traffic without any increase 
in expenses. 

Owing to the greater number of runs 
and to indiscriminate use of rolling 
stock, either on main or secondary lines, 
we cannot make any statement as to sa- 
vings made in working expenses. 


EGYPT. — State Railways. 


From the point of view of cheap 
working, railcars have given satisfac- 
tory results, as it has been possible to 
increase train frequency and _ conse- 
quently to meet competition from road 
traction. 

Furthermore, owing to the very rapid 
acceleration of railcars, the introduc- 
tion of more intermediate stops was 
much facilitated. 


SPAIN. — Northern Railways. 


We have been able to ascertain the 
following advantages : greater flexibility 
of the service. We have increased the 
number of runs as a result of the lower 


cost price per train-km. 


We have also been able to increase 
the average speed and the number of 
stops (with the faculty of also making 
stops on the open line), to give a better 
service to the public living close to the 
railways, and at the same time effect 
savings in working expenses. 


HUNGARY. — Royal State Railways. 
We have been able to obtain : 


a) Increased train frequency 


speed. 
b) Lower working expenses. 


and 


PORTUGAL. — Portuguese Railways Co. 
No reply. 
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PORTUGAL (Colonies). — Lourenco- 
Marques Railways. 


By the use of railcars we have obtain- 
ed greater flexibility in meeting the de- 
mands of the public and a considerable 
reduction of expenses. 

Our railcar service only started re- 
cently but for a year past we have no- 
ticea that owing to the use of Michelin 
railcars our expenses per kilometre run 
and per passenger carried are almost the 
same as what they were when the ser- 
vice was carried out by steam trains, but 
that receipts have gone up by 40 %. One 
may state that traffic has been regained 
because the price for tickets is the same 
by railcar as by steam train. 

In effect, railcars compete very much 
with motor buses running on the roads 
alongside our lines. In certain cases we 
have doubled the number of our runs; 
the average speed has increased from 
36 km. an hour to 47 km. (22.4 to 29.2 
miles). 


RUMANIA. — State Railways. 


a) 40 % of the steam trains have been 
replaced by railcars, which enabled us 
to increase the train mileage by 36.6 %, 
the cost of a railcar-km. being one third 
that of the steam-train-km. 

The has 
21.3 %. 

b) By the introduction of railcars we 
obtained, in 1935, the following re- 
sults : 

— the working of railcars caused no 
deficit; 

— receipts from steam train operation 
in the same period and on the same 
lines only covered 60 % of the working 
expenses. 


average speed increased 


SWITZERLAND. — Federal Railways. 


Railcars were introduced to improve 
the normal time tables. The result has 
been an increase in passenger traffic. 
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CZECHOSLOVAKIA. — State Railways. 


From the standpoint of train service, 
motor traction has the following advan- 
tages as compared to steam traction : 


1. railcars are immediately ready for 
service (less preparatory work than in 
the case of a steam locomotive) ; 

2. they are light and run easily, hence 
a reduction in the time spent on trips 
and possibility of increasing the number 
of stops; 

3. motor traction is less expensive 
than steam traction (only one man re- 
quired, and cheaper fuel), which enables 
us to increase the number of trains, viz. 
intensify and accelerate transportation 
in small units; 


4. owing to the low axle load, pas- 
sengers arriving from a main line can 
continue their journey without changing 
trains on reaching a local line, or vice 
versa. 


JUGOSLAVIA. — State Railways. 


The number of runs and the average 
speed have been increased in certain 
cases. 

From the working standpoint, the ad- 
vantages are as follows : increased aver- 
age speed and less shunting at terminal 


stations in the case of railcars not haul- 
ing trailers. 


QUESTION 12. — What are the draw- 
backs (difficulty of coping with traffic 
peaks, large reserve rolling stock requt- 
red, etc.) you have met with in USING 
railcars on secondary lines? 


REPLIES, 


ITALY. — State Railways. 


We have not found any drawbacks 
when, during certain periods of the day 
or of the week, we had to transport I 
exceptional number of passenge 
made use of our reserve of r 
such cases. 


an 
rs, aS we 
ailears in 
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We usually have 1 railcar in reserve 
for each 7 or 8 in service. 

However, serious difficulties are met 
with when there is a rush of passengers 
at places where no spare railcars are 
available. 


ITALY. — Piedmontese Tramways Co. 


No difficulties have been encountered. 


AUSTRIA. — Federal Railways. 


Seeing that on lines carrying only 
light traffic our railcars have hitherto 
not been able to haul ordinary vehicles, 
fully loaded wagons and parcels wagons 
have had to be hauled by steam loco- 
motives. 

The running of steam trains instead 
of railcars has also been necessary in 
special instances, e.g. an extraordinary 
rush of passengers, very low temper- 
ature and consequent difficulty of heat- 
ing the railcars, etc. However, these dif- 
ficulties will disappear as soon as new 
railcars of the latest type are put into 
service. 


EGYPT. — State Railways. 
No reply. 
SPAIN. — Northern Railways. 


The principal drawbacks 


following : 


are the 
Difficulty of ensuring the availability 
of the requisite reserve rolling stock. 


Another drawback met with when 
using railears is that when any serious 
damage occurs it is necessary to replace 
the whole train, which means — when 
that happens on the open line — un- 
pleasantness and considerable delays. 

Railcar services do not have the re- 


quisite flexibility when there is a rush 
of passengers. 


HUNGARY. — Royal State Railways. 

The goods traffic (complete wagon 
loads and small consignments) is work- 
ed once a day in each direction by a 
steam hauled train. Only in exceptional 
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cases is a goods wagon hauled by a 
railcar. 

PORTUGAL (Colonies), — Lourenco- 

Marques Railways. 

As we are still in the trial stage we 
have no railcars in reserve. When a 
railcar is not available we replace it 
by a steam train. 

RUMANIA. — State Railways. 
The lines worked by railcars are 


grouped by centres. In each centre there 
are reserve vehicles; no drawbacks were 


_ found in this respect. 


SWITZERLAND. — Federal Railways. 


The introduction of railcars on secon- 
dary lines only took place on Ist Jan- 
uary 1936; our experience in this field 
is too short for a definite opinion being 
voiced. 


CZECHOSLOVAKIA. — State Railways. 

The drawbacks of motor traction as 
compared to steam traction are as fol- 
lows : 

1. restricted power of railcars (which 
is a drawback when there is a large 
number of passengers to be carried) ; 

2. frequent breakdowns of railcars, in 
consequence of which it is frequently 
necessary to replace motor trains by 
steam trains (traffic delays) ; 

3. motor vehicles are usually less 
comfortable than steam trains (special 
compartments, heating, etc.). 


JUGOSLAVIA. — State Railways. 


We have not found any difficulties in 
coping with passenger traffic peaks, es- 
pecially on suburban lines. 


III. — Safety measures applied. 


QUESTION 13. — Are all level cros- 
sings on secondary lines guarded? 

Explain the various regimes to which 
level crossings are submitted. 

In the case of unguarded level cros- 
sings, state how road users are warned 
of the approach of trains (audible or 
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optical signals carried on trains, road 
signs : winking lights, etc.). Has visi- 
bility at level crossings been improved? 


REPLIES, 
ITALY. — State Railways. 


All level-crossings are guarded or 
closed when a train approaches. 


ITALY. — Piedmontese Tramways Co. 


The level crossings are not all guard- 
ed : road users are warned at unguarded 
level crossings of the approach of trains 
by means of audible signals. 


AUSTRIA. — Federal Railways. 


As a rule, on our local railways level 
crossings are not fitted with barriers, 
unless decided otherwise, according to 
local circumstances, by the Supervising 
Authority. The same Authority decides 
as to the type of signals to be fitted for 
warning road users. 


EGYPT. — State Railways. 


Our level crossings are not all guarded. 

The more important ones are fitted 
with gates, and are either guarded day 
and night or only guarded by day. 

Warning is given to road users only 
by sign boards on either side of the road. 


SPAIN. — Northern Railways. 


(See figs. 7 and 8.) 

The level crossings on our secondary 
lines are not all guarded. According to 
regulations laid down by the Public 
Authority in this respect they are sub- 
ject to various rules. 

They are, however, classed into 4 ca- 
fegories:: a), D)," ¢)., a), according to 
the importance of the roads crossing our 
lines and the amount of traffic on them. 

In certain cases gatekeepers may be 
dispensed with at crossings of cate- 
gory a) if the following signals are in- 
stalled there winkling lights, distant 
signals, and interlocked barriers worked 
from a distance by the railway staff. 

Gatekeepers may be eliminated at ca- 
tegory b) crossings when automatic col- 
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our light signals actuated by track cir- 
cuits are fitted, and when warning signs 
are placed on the roads. 

Level crossings of category c) are sub- 
jected to the same rules if there are 
road signs and if the following visibility 
conditions are complied with : 

At 15 m. (17 yards) from the nearest 
rail, on the centre line of the road, the 
railway must be visible, from both sides 
of the road for 600 m. (660 yards) if the 
maximum speed on the railway is under 
70 km. (43.5 miles) an hour or 800 m. 
(880 yards) if the train speed is 70 km. 
or over. 

At level crossings of category c) 
where such visibility does not exist, 
guarding may be dispensed with if au- 
tomatic and distant signals as prescribed 
for category b) are installed. 

Crossings of category d) may be left 
unguarded provided that an ordinary 
fixed signal, unlighted, on the road, and 
a « whistle » signboard on either side of 
the railway and at 600 m. (660 yards) 
from the crossing are installed. 

If at certain periods of the year road 
traffic should increase considerably, the 
Company is bound to temporarily restore 
the gate-keepers if the visibility condi- 
tions as mentioned: above for category 
c) are not fulfilled. 

As a consequence of the above official 
dispositions the Company adopted the 
following regulations : 

1. All level crossings classed in cate- 
gories a) and b) are guarded; 

2. Installation of barriers, in general, 
at all level crossings situated near sta- 
tions, such barriers being worked and 
interlocked from a distance by station 
employees. 

3. Suppression of gate-keepers at all 
level crossings classed in category c), 
which fulfil the above mentioned condi- 
tions as regards visibility, gate-keepers 
being retained at those which do not 
meet the said conditions; 

4. Suppression of gate-keepers at near- 
ly all level crossings classed under cate- 
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gory d) except in cases where, there is 
heavy traffic and insufficient visibility. 


HUNGARY. — Royal State Railways. 


As a rule, level crossings are not 
guarded nor are there any barriers, ex- 
cept where there is heavy road traffic, 


in which case the Government order bar- 


riers to be fitted. 

At level crossings without barriers 
there are road signs bearing the notice : 
« Beware of trains ». 

If engine drivers approaching a level 
crossing have no good visibility 150 m. 
(165 yards) on both sides of the road, 
warning signals are placed on the rail- 
way at 150 m. from the crossing, request- 
ing the engine driver to whistle. The 
head-light of trains serves at night to 
warn road users. 

No winking-lights or automatic signals 
are used at unguarded level crossings. 

Visibility conditions at crossings are 
constantly being improved, and every 
precaution is taken in this respect; trees 
and bushes which impede good visibi- 
lity are cut down. 


PORTUGAL. — Portuguese Railways Co. 


Level crossings are not all guarded. 
Our organisation is as follows : 


1. Crossings at which there is much 
traffic either during the daytime or at 
night : barriers are normally open, but 
are closed when trains pass; 

2. Crossings at which traffic is lighter 
than at the former, or where traffic is 
intermittent : barriers, open during the 
day, are closed when trains pass; at 
night barriers are only opened to let 
road vehicles through; 


3. Crossings at which traffic is me- 
dium : barriers are normally closed day 
and night, but are opened to let vehicles 
through; 

4. Crossings on lines where there are 
very few trains: barriers are normally 
open, but are closed when trains pass; 


5. Crossings where there is very little 
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traffic neither gate-keepers nor bar- 
riers. 

There is no appliance to warn people 
of the approach of trains, as visibility 
is usually sufficient. 

A law is about to be promulgated or- 
daining the signalling of such crossings. 

Visibility has not been improved. 


PORTUGAL (Colonies). — Lourenco- 
Marques Railways. 


Level crossings are guarded only if 
they are situated near towns where au- 
tomobile traffic is intense. 

Road users are warned of the ap- 
proach of trains by audible signals pla- 
ced near level crossings. 

Visibility near level crossings has 
been improved by cutting down trees 
and bushes that might impede it. 


RUMANIA. — State Railways. 


Only the more important level cros- 
sings are guarded, whereas the less im- 
portant ones have St. Andrew’s cross 
signs placed at them. 

On approaching level crossings dri- 
vers have io whistle. 

Visibility at level crossings has been 
improved. 


SWITZERLAND. — Federal Railways. 

Our level crossings are not all guard- 
ed. In this respect, they are classed as 
follows : 

a) Crossings with barriers worked by 
gate-keepers on the spot. 

b) Crossings 
from a distance. 


with barriers worked 
c) Crossings protected by fixed auto- 
matic optical and audible signals. 
d) Crossings with fixed warning sign- 
boards or posts. 


See figures 9 to 14, 


CZECHOSLOVAKIA. — State Railways. 


Level crossings on secondary lines are 
not as a rule guarded, safe in exceptional 
cases marked out by the supervising 
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Approach signboard for guarded level 


crossings, Swiss Federal Rys. 


Approach signboard for, unguarded level 
crossings, Swiss Federal Rys. 


authorities. On unguarded level cros- 
sings there are placed on the left hand 
side of roads, in each direction, warn- 
ing signals in the form of crosses and 
when visibility is insufficient there are 
also distant signals. If the level crossing 
does not give a sufficiently clear view 
of the railway, viz. if the distance on 
which there is a clear view is not in 
proportion to the speed allowed, trains 
have to signal their approach by repeat- 
ed whistling when they reach the warn- 
ing sign post. 
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Fig. 


10. — Triangular signboard for barriers 
(Type with cat’s eye reflectors). 
Swiss Federal Rys. 


JUGOSLAVIA. — State Railways. 


Level crossings on secondary lines are 
unguarded but those where there is 
much road traffic are either protected 
by mechanical means or by gate-keepers. 

Near all our level crossings, and at a 
distance, signboards draw the attention 
of drivers to the nearness of the railway. 
At some level crossings audible signals 
are installed. Visibility at level cros- 
sings is sufficiently good. 

Special signals are placed on the line 
to warn drivers that they are approach- 
ing a level crossing. 


! Hl x \ t ' t : 
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QUESTION 14. — On your secondary 
lines have you level-crossing barriers 
that are worked automatically? If so, 
describe the system briefly. 

No case reported by any of the Admi- 
nistrations who replied to the question- 
naire. 


QUESTION 15. — a) Have you any 
double-tracked secondary lines? 


b) Have you substituted on your se- 
condary lines a simplified signalling for 
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Fig. 11. — Winking-light signals replacing 
barriers at level crossings on roads carrying 
heavy motor traffic, Swiss Federal Rys. 


the normal signalling as used on main 
lines? 

c) If so, do you use signals for the 
protection of stations, to ensure the cor- 
rect headway between trains, and on 
single-track lines, for the crossing and 
overtaking of trains? 

d) If you use signals of a special 
type, give a description of them with 
particulars as to their location. 
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REPLIES. 
ITALY. — State Railways. 

a) No. 

b) No; on secondary lines we have 
as a rule stop signals not preceded by 
distant signals, and which protect a 
train that has come to a standstill. On 
some lines, instead of signals we have 
posts indicating the entry to stations. 

ITALY. — Piedmontese Tramways Co. 

No. 

AUSTRIA. — Federal Railways. 


a) No. As regards facilities granted 
for signalling, see reply to question 2. 
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We have no special type of signals for 
secondary lines. 
EGYPT. — State Railways. 
a) No. 
b) Our signalling system is the same 
on all our lines. 
The block and lock system is in use 


at places where a saving may be effected. 


thereby. 
SPAIN. — Northern Railways. 


a) and b) We have no double-track 
secondary lines, nor have we introduced 
simplifications nor modifications to the 
standard signalling which we use on 
our other lines. 


Hie. W arning sign posts for unguarded level cros- 
Sings On carriage roads and lanes 


Swiss Federal Railways. 
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Fig. 13. — Sign for unguarded level crossing on double- 
or multiple-track lines, Swiss Federal Rys. 


We have only adopted special signall- Kom 100m. 50m 00m 
ing as the result of new services started, 
in places where we have authorised dri- 
vers to stop trains for taking or dropp- 
‘ing passengers on the open track. (See 
fig. 7.) 


HUNGARY. — Royal State Railways. 


a) There are none. 
_b) The same system of signalling as 
-on our main lines. 


PORTUGAL. — Portuguese Railways Co. 
a) and b) No. 


PORTUGAL (Colonies). — Lourenco- Fig. 14. — Indicator posts showing the dis- 
Marqués Railways tances between the distant signal and the 
‘ main signal of the level crossings, Swiss 


a) No. Federal Rys. 
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b) Our lines cannot be likened to 
secondary lines in Europe. A_ line 


which carries annually a million and a 
half tons of traffic cannot be classed as 
a secondary line. 

On such a line we now install auto- 
matic electric signalling with home sig- 
nals, distant signals and permissive sig- 
nals with electro-magnetic point work- 
ing. Trains enter stations at a speed of 
10 km. (6 miles) an hour. 


RUMANIA. — State Railways. 


a) No. 
b) On secondary lines we use the 
same signalling as on main lines. 


SWITZERLAND. — Federal Railways. 
a) No. 
b) Standard signalling. 


CZECHOSLOVAKIA. — State Railways. 


a) We have no double-track secondary 
lines. On secondary lines on which the 
movement of trains in both directions is 
controlled by a single employee from a 
given station on the line (the other sta- 
tions not being staffed by traffic offi- 
cials) signals are not as a rule installed. 

On secondary lines having a more 
heavy traffic, and the stations of which 
are also staffed by traffic officials, we 
have home signals and distant signals 
identical to those used on the main 
lines. 

We have no special signals for se- 
condary lines. 


JUGOSLAVIA. — State Railways. 

a) We have 
dary lines. 

On our secondary lines we have no 


semaphores, but only signals of a special 
type. 


no double-track secon- 


QUESTION 16. — When you have sup- 
pressed signals protecting stations or 
replaced signals of the normal type by 
simple marker posts, what are the speed 


BULLETIN oF THE InT. RatLway ConcrEss ASSOCIATION 


NoveMBER 1936 


limits imposed on trains entering sta- 
tions, particularly when crossing ano- 
ther train? 
REPLIES. 
ITALY. — State Railways. 

In stations where we have replaced 
signals by marker posts, trains must, in 
case of crossing, 
indicator and then only advance after 
authorisation has been given by the res- 
ponsible employee. 


ITALY. — Piedmontese Tramways Co. 


Trains must in all cases only enter 
stations at a speed not exceeding 6 km. 
(3.7 miles) an hour. 


AUSTRIA. — Federal Railways. 


If a station has no home signals, trains 
in case of crossing must both stop be- 
fore running over the first set of points 
of the station. The entry of each train 
only takes place after the guard has 
made sure there is no hindrance, unless 
the train receives from the station the 
signal allowing it to enter. 


SPAIN. — Northern Railways. 
Nothing has been done in this respect. 


HUNGARY. — Royal State Railways. 


In stations where there are fixed sig- 
nals with protection discs no speed res- 
triction is prescribed. 


RUMANIA. — State Railways. 


Signals protecting stations have been 
retained. 


CZECHOSLOVAKIA. — State Railways. 


The speed of trains entering stations 
on secondary lines where there are no 
signals is not specially restricted. When 
a train approaches a station which is 
not protected by signals and in which it 
has to cross another train, the train ar- 
riving first must stop before crossing 
the points in order to allow the guard 
to throw the points, and, the second, 
await the « proceed » signal given by 


stop in front of the 
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hand by the guard of the first train, 
which is now already standing in the 
station. 


JUGOSLAVIA. — State Railways. 


In case of crossing in a station having 
simplified signalling, when both trains 
arrive at the same time the station offi- 
cial must stop one or other of the trains 
outside the station. 


QUESTION 17. — Have you found it 
necessary to protect trains stopped on 
an open line? When this precaution is 
not obligatory, how is safety ensured? 

REPLIES. 
ITALY. — State Railways. 

On all lines, without any exception, 
trains stopped on an open line must be 
protected when the stop exceeds 10 min- 
utes. 


ITALY. — Piedmontese Tramways Co. 
Yes. 


AUSTRIA. — Federal Railways. 
Same precautions as on main lines. 
Protection is not necessary in the case 
of shuttle services. 
EGYPT. — State Railways. 
We apply the block-system regulations. 


SPAIN. — Northern Railways. 
Yes. 


HUNGARY. — Royal State Railways. 
PORTUGAL. — Portuguese Railways Co. 
Same precautions as on main lines. 


PORTUGAL (Colonies). — Lourenco- 
Marques Railways. 


Yes. 
RUMANIA. — State Railways. 


Protection is obligatory after a stop of 
5 minutes, except on sections provided 
with the automatic block system, in 
which case protection is given by the 
automatic block signal. 
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SWITZERLAND. — Federal Railways. 


Same precautions as on main lines. 


CZECHOSLOVAKIA. — State Railways. 


Generally speaking, trains at a stand- 
still on an open line must be protected. 

For protecting a train it is admissible 
to place detonators on the line or hand 
signals at a distance of 400 m. (4/40 yards) 
from the train that has stopped, whe- 
reas the distance at which this has to 
be done on main lines is 700 m. (770 
yards). Equally, when it is necessary to 
protect a train towards the front, in 
case the train has unexpectedly to run 
backwards, an employee on the train 
must be stationed on the track at a dis- 
tance of 400 m. from the moving train. 

Only in the case of a shuttle service 
(worked with a single locomotive or 
railcar) is it not necessary to protect 
the train. 


JUGOSLAVIA. — State Railways. 
Yes. 


QUESTION 18. May certain signals 
not be lighted at night? If so, must they 
be fitted with cat’s eye reflectors? Must 
trains carry more powerful headlights 
than the usual lanterns? 


REPLIES. 
ITALY. — State Railways. 


Whenever traffic circulates all signals 
must be lighted at night. Two lantern 
showing a white lights of normal inten- 
sity are carried on the front of the trains. 


ITALY. — Piedmontese Tramways Co. 
No. 


AUSTRIA. — Federal Railways. 


Signals are lighted as on main lines. 
On secondary lines the head of trains 
carries a single lantern giving a white 
light. 

EGYPT. — State Railways. 


All signals are lighted at night and 
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engines carry the prescribed lanterns on 
all lines. 

Electric headlights are being intro- 
duced gradually on the whole of our 


system. 
SPAIN. — Northern Railways. 


All our signals are lighted at night, 
except at stops on the open line to which 
we have already referred (No. 15). 

We have no regulations as to the 
lighting power of lanterns on our trains. 


HUNGARY. — Royal State Railways. 


Certain signals at closed stations need 
not be lighted at night. They need not 
be fitted with reflectors. 

The regulations do not require trains 
to carry headlights of greater power 
than usual lanterns. 


PORTUGAL. — Portuguese Railways Co. 
Signals must be lighted at night. 


PORTUGAL (Colonies). — Lourenco- 
Marques Railways. 


Not all signals are lighted at night. 
Locomotives have powerful headlights. 


RUMANIA. — State Railways. 

All signals are lighted during the 
night except at stations where no train 
movements occur; at such stations there 
is no lighting at all. Trains, however, 
carry the usual lights. 


SWITZERLAND. — Federal Railways. 


All signals have to be lighted. 


CZECHOSLOVAKIA. — State Railways. 


As a rule, headlights are used to warn 
of the approach of trains, and not to 
light up the track. 

Home signals, etc., are so lighted as 
to fulfil safety requirements and regula- 
rity of working. Lines being closed to 
traffic during the night on most secon- 
dary lines, it is not necessary to light 
the signals. : 7 

On lines on which there is little night 
traffic, certain stations are closed during 
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part of the night : in such cases signals 


are not lighted, but a special cross is 
installed to warn drivers they need not 
comply with same. (This measure is 
brought to the notice of the train staff.) 

As a rule, the headlights are used only 


| 
| 


| 


to warn of the approach of trains and | 


not to light the track. 
JUGOSLAVIA. — State Railways. 


Signals must be lighted at night and | 
never bear reflective devices. Headlights | 


on trains do not differ much from the 
lanterns usually used. 


QUESTION 19. — Have you made any 
changes in the arrangement of points 
and crossings, in the working of same 
as well as that of signals which can 
give at least two indications? 

Do you apply in certain cases on se- 
condary lines an economical system of 
distant working of points and signals? 
Please give a description of same. 


REPLIES. 
HUNGARY. — Royal State Railways. 


No change has been made in the arran- 
gement of points and crossings. On se- 
condary lines there are no distant-con- 
trolled points. 


PORTUGAL (Colonies). — Lourenco- 
Marques Railways. 


We are now installing these systems 
on lines carrying much traffic. We 
have points worked by wire-transmis- 
sion, up to a distance of 400 to 500 m. 
(440 to 550 yards). 


RUMANIA. — State Railways. 
No distant-controlled points. 
JUGOSLAVIA. — State Railways. 


Points and signals on secondary lines 
are as rule simplified; a protection sig- 
nal at a station only gives one indica- 
tion; we have no distant-controlled 
points. 

The replies of the other Administra- 
tions are definitely in the negative. 


| 
| 


| 
| 
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QUESTION 20. — How is the running 
of trains on secondary lines regulated? 

Is there a control station (one single 
station that is responsible for all move- 
ment on a section and which decides 
changes in the order of running of trains 
on a single track, changes of crossing 
places, the control of optional trains, 
etc.)? 

In that case, has the staff of interme- 
diate stations to share in the carrying 
out of regulations concerning the safely 
-and running of trains? 

What are, in this respect, the duties 
of guards? 

Can the latter communicate with the 
control station? 

Have you organised real train dis- 
patching on secondary lines? If so, 
what are the technical means used for 
carrying that out economically? Does 
the dispatcher play any part in the 
shunting in stations? 

Give a brief description of the dis- 
patching system you have introduced 
and state whether such system enables 
'the management of stations to be handed 
over to persons other than railway of- 
ficials. 


REPLIES. 
ITALY. — State Railways. 


On secondary lines of our system the 
running of trains can be regulated in 
3 different manners : 

a) In the same way as on our main 
lines. 

b) By an economical « dispatching 
system which we call « Dirigente uni- 
co », viz. centralized train control. 

c) By a simplified working system, 
applied on the Sicilian secondary lines. 

Dispatching on secondary lines has 
‘the particularity that the train controller 
is responsible for all train operation on 
a given section of line; the station mas- 
ters are mostly private individuals to 
whom, in general, we only confide com- 
‘mercial duties, whereas orders for the 
running of trains are given directly by 
the controller to train guards concerned. 


XI—6 


BULLETIN OF THE INT. Rattway Concress ASSOCIATION 


1165/65 


By means of selector keys the train 
controller can get into touch with the 
post or station to whom he wishes to 
speak; he is constantly listening and 
any post on the line can place itself 
in communication with him without ha- 
ving to operate any call-key, by merely 
pressing on a pedal and_ speaking 
straight away. 

The train controller must prepare a 
graph of the actual running of trains; 
he can thus follow all the movements, 
intervene in the spacing of trains and 
order guards on trains as to what shunt- 
ing they must carry out at stopping 
stations. 

The locking keys of points are kept 
by the person to whom a station is 
confided. 

The controller decides as to the run- 
ning of optional trains, including light 
engines; he also decides as to duplica- 
tions, changes of crossing or overtaking 
places; as well as to, the cancelling of 
trains and all steps necessary to ensure 
regularity of working. 

Any shunting in a station must be 
personally supervised by the guard; 
consequently no shunting can be done 
during periods when there is no train 
in a station. It is quite exceptional that 
a traffic official has to go purposely to 
a station for supervising shunting oper- 
ations. 

In order to keep the train controller 
constantly and fully acquainted withtrain 
movements and enable him to take the 
requisite steps, guards must announce 
to him their arrival at a station, stating 
the time of arrival, and the official or 
auxiliary employee in charge of a station 
must communicate to the controller the 
time of departure or passage of each 
train. The controller must also be in- 
formed of delays, the composition of 
trains, etc. 

This system which has given the grea- 
test satisfaction, both from the stand- 
point of safety and economy, has ena- 


- 
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bled us to hand over the management of 
stations to persons who do not belong 
to the permanent railway staff and to 
considerably reduce working expenses. 

Dispatching of the type suited to lines 
carrying only a slight amount of traffic 
has been applied since 1925 to 5500 km. 
(3418 miles) of lines and the expendi- 
ture on wages has dropped by about 
13 %, 

On secondary lines, in Sicily, working 
is based on simplified prescriptions : 
only certain stations — the more im- 
portant ones — are staffed by permanent 
railway employees and are responsible 
for traffic over a section of line; these 
stations are called « control stations ». 
As already stated in question 2, control 
stations have been entrusted with the 
faculty of regulating the succession of 
trains on their section, giving instruc- 
tions for changes of crossing of trains, 
putting optional or special trains into 
circulation, etc. All orders are trans- 
mitted by telephone and recorded in 
telephone books. 

In the other: stations, not staffed by 
traffic officials, or at unguarded stop- 
ping places, the guard of the train has 
the responsibility for traffic (running) : 
nevertheless, the guard must in case of 
need get into communication with the 
guard of the train running towards him 
to arrange, in case of delay, the crossing 
without the intervention of the contro! 
station. As we have already explained, 
trains are classed as trains of greater 
or lesser importance than others running 
at the same time on one and the same 
section of line: it is the guard of the 
more important train who always has 
to take the responsibility of regulating 


the service if a control station does not 
intervene. 


ITALY. — Piedmontese Tramways Co. 


We have no control stations. In case 
of delay in the running of trains it is 
the station which has received notice 


of such delay which has to decide as 


to the change of place for crossing, by | 


indicating this new place. 


AUSTRIA. 


Train running is regulated 
same manner as on the main lines. 


— Federal Railways. 
in the 


ployee may be entrusted with handling 
all the requirements of the service, viz. 
of course, traffic service. Regulations 
covering 126 pages, and of which it is 
not possible to give a summary, deal 
with this particular case. 


EGYPT. — State Railways. 


We have no control stations. 


SPAIN. 


The running on our secondary lines 
is regulated by the same prescriptions as 
on main lines. However, as traffic on 
our secondary lines is fairly light, it 
has been possible to close certain sta- 
tions for certain periods of the day, 
which has enabled us to reduce the 
staff to an indispensable minimum. 


Train control is no doubt very interest- 
ing, but we do not think it would be 
easy to adopt in our country this system 
of working, because the regulations now 
in force make it obligatory for stations 
to attend to requirements of the public 
and because, if this system were to effect 
real economy, it would be necessary to 
request rail users to attend personally 
to the loading and unloading of parcels 
when trains pass, which would be ex- 
tremely difficult because the region 
is an agricultural one and users of the 
railway are very numerous, although 
the traffic is only light. 


— Northern Railways. 


HUNGARY. — Royal State Railways. 


The movement of trains is governed 
by the general timetables. 

On certain lines there are control sta- 
tions which regulate running as far as 
the next control station. In this case, 
the staff of intermediate stations takes 
no part in the movement of trains, al- 


At 
less important stations one single em- 


| 
| 
| 


| 
| 
| 
| 
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though they have to observe certain 
prescriptions as regards safety; train 
guards then attend to all duties in con- 
nection with train circulation and they 
can communicate with the control sta- 
tion by telephone. 

We have not applied the dispatching 
system to secondary lines. 


PORTUGAL. — Portuguese Railways Co. 


The running of trains on our secon- 
dary lines is regulated by telephonic or 
telegraphic communication from station 
to station. 

We have no control stations, nor have 
we applied the dispatching system. 


PORTUGAL (Colonies). — Lourenco- 
Marques Railways. 


Yes. We have a control station on 
our shortest line (35 km. = 21.8 miles). 
On the others, traffic is regulated from 
station to station, although the control 
station in some cases also gives indica- 
tions and even decides on the places for 
unforeseen crossings. Usually the latter, 
like overtakings, are fixed according to 
the permanent timetables, but when au- 
tomatic signalling comes into service for 
regulating the running of trains, all traf- 
fic will be controlled from a centre- 
At present, the part of guards 
on lines carrying lighter traffic is to 
regulate, by telephone, the running of 
trains at localities where there is no 
staff; in other cases, to find out from 
station masters whether there are any 
orders or alterations in the running 
times as per timetables, and to act 
accordingly. 

We employ no persons not belonging 
to regular station staff. When traffic is 
very light at some locality, we convert 
it into an unstaffed halt, and then guards 
have to attend to the godds services. 


RUMANIA. — State Railways. 
We are now studying the application 


of a simplified train control on secon- 
dary lines on which we have a maximum 
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of 10 trips per day. As a result of the 
new system the staff of intermediate 
stations will not have to take any part 
in carrying out train control duties. 

Guards’ duties will be modified to suit. 
Guards can communicate with the con- 
trol station only on the Ploesti-Fetesti 
petroleum-traffic lines. 

Generally speaking, the « 
ing » system is the most used. 

In no case has the management of 
stations: been handed over to persons 
not belonging to the regular staff. 


dispatch- 


SWITZERLAND. — Federal Railways. 

The running of trains is regulated in 
the same manner as on our main lines. 
The dispatching system is not applied. 


CZECHOSLOVAKIA, — State Railways. 


Working conditions on most of the 
secondary lines allowed us to introduce 
a simplified dispatching system. On 
these lines the simplification in ques- 
tion was in most instances preceded by 
the transformation of stations into 
« halts » having loading platforms. 
Train control in both directions is en- 
sured by an employee called a regulator 
(or controller) who is stationed at a 
junction, crossing or other station in a 
suitable position on the line in question. 
For this purpose, all the shunting boxes 
and all stations on the line are connect- 
ed by telephone. 

The controller receives by telephone, 
from the guards of the various trains 
and the appointed employees at stations, 
the requisite notices of the running of 
their trains (notice of the entry of a 
train, train standing on a clear or 
occupied track) and gives them orders 
for the movement of trains, viz. change 
of crossing or overtaking place, an- 
nouncing trains or giving notice of can- 
celled trains, advancing the booked tim- 
ings of trains, trailers hauled and reliefs, 
load of trains, change-over of leading-in 
and out lines, signalling mid-day time, 
etc. Functions of a local nature are 
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performed by guards. So far, this 
simplified method of train dispatching 
has been adopted on 157 of our lines 
totalling 4221 km. (2617 miles), which 
is about 1/3 of the lines worked by 
the Czechoslovak State. This system 
enables us, on principle, to entrust cer- 
tain halts having loading platforms to 
persons who are not permanent railway 
officials. These persons act as interme- 
diaries between the public and the rail- 
ways. They are mostly members of the 
family (wives) of railway employees (see 
question 34). As we have already stated, 
motorisation of passenger traffic on the 
lines in question has separated passenger 
traffic from goods traffic, so that mixed 
trains, which interfere with passenger 
traffic, have been eliminated. For pas- 
senger traffic, light railcars of Czechos- 
lovak construction have given excellent 
results. 

We are introducing the dispatching 
system only on our main lines. 


JUGOSLAVIA. — State Railways. 


Train sequence and intervals are laid 
down by the regulations; changes in 
crossing places are arranged by an 
appointed station; train control (dis- 
patching) does not exist on our lines. 


QUESTION 21. — In case you have 
organised traffic as set forth in the 
preceding question, are train men 
(guards, brakesmen) entrusted with: 

— the control of shunting movements? 
the working of points? 
the cleaning of points? 
the lighting of signals? 

If not, by whom are these duties car- 
ried out? 


REPLIES. 
ITALY. — State Railways. 


As stated, head guards have to super- 
vise shunting in stations and to work 
points. Signals are lighted by a sta- 
tion employee. When cleaning neces- 
sitates working a set of points, the sta- 
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tion employee is supervised by a traffic 
employee. 
SPAIN. — Northern Railways. 
All these duties are carried out by 
station staff. 


HUNGARY. — Royal State Railways. 


Train staff perform shunting oper-- 


ations and work points, but the latter 
are cleaned by special staff. 


PORTUGAL (Colonies). — Lourenco- 
Marques Railways. 


Yes, in all unstaffed stations or halts. 


RUMANIA. — State Railways. 
Train men supervise shunting work, 
but the pointsmen work the points, clean 
same and light signals. 


SWITZERLAND. — Federal Railways. 
See question 20. 


CZECHOSLOVAKIA. — State Railways. 


Trains guards supervise the shunting 
work and work the points, if no station 
employee is entrusted with these duties. 

The other duties, viz. cleaning swit- 
ches and lighting signals, are carried out 
by a station employee, by a permanent- 
way man, or in exceptional cases, signals 
are lighted by a person who is not a 
railway employee (in most instances, 
some member of the family of a railway 
employee) and who is suitably remu- 
nerated for doing this. 


JUGOSLAVIA. — State Railways. 
See question 20. 


QUESTION 22. — Are stations on se- 
condary lines open to all kinds of traf- 
fic (passengers, luggage, goods, animals, 
by ordinary goods train or fast goods 
train) on the same terms as stations on 
main lines? State restrictions, if any. 


REPLIES. 
ITALY. — State Railways. 


In general yes, if their installations 
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are suitable. The telegraphic service is 
sometimes replaced by telephone mes- 
sages. 


ITALY. — Piedmontese Tramways Co. 
Yes. 


AUSTRIA. — Federal Railways. 


Stations on secondary lines carry out 
the same duties as those on main lines. 


EGYPT. — State Railways. 
Yes. 


SPAIN. — Northern Railways. 


On secondary lines, the needs of the 
public are attended to in the same man- 
ner as on main lines. 

As stated, we have been able to reduce 
service-hours in stations, either for 
passenger or goods traffic, which proved 
very easy at stations on secondary lines, 
owing to the little traffic handled. 

We have lines that are closed to traf- 
fic for a period of 8 hours and on such 
lines we have some stations which are 
not closed for 16 hours. As regards 
passenger and goods services there are 
also some shortened hours, as we have 
many stations which are only open to 
the service for 5 1/2 or 6 hours instead 
of 8 hours, as is required by normal 
dispositions. 


HUNGARY. — Royal State Railways. 


The same duties are assigned to sta- 
tions on secondary lines as on main 
lines, and they are subject to the same 
restrictions. For instance, all stations 
are not open to livestock traffic. 


PORTUGAL. — Portuguese Railways Co. 


We have no lines that are legally 
classed as secondary lines. The condi- 
tions with which stations on so-called 
secondary lines have to comply are, 
generally speaking, the same as those 
for stations on main lines. 


PORTUGAL (Colonies). — Lourenco- 
Marques Railways. 


Yes. 
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RUMANIA. — State Railways. 
We have stations of all categories. 


CZECHOSLOVAKIA. — State Railways. 

The extent of the forwarding-service 
on secondary lines depends (as on main 
lines) on the importance of local trade 
and on the equipment of the station. 


JUGOSLAVIA. — State Railways. 


Stations on secondary lines are open 
to all kinds of traffic which they can 
handle, on the same conditions as sta- 
tions on main lines. Stations which are 
not equipped for all kinds of traffic 
have a restricted service as on the main 
lines. 


QUESTION 23. — How is the trans- 
port of goods organised on secondary 
lines? 

a) Small consignments. 

b) Complete wagon loads (mixed 
trains for passengers and goods, goods 
trains running only on certain days of 
the week)? 


REPLIES. 
ITALY. — State Railways. 


Both small consignments and complete 
wagon loads are carried. The latter are 
despatched by mixed trains or goods 
trains and they are usually sent off 
every day. 


ITALY. — Piedmontese Tramways Co. 


Goods are carried either as small 
consignments or complete wagon loads. 
Complete wagon loads are despatched 
by mixed trains or else by goods trains 
which are specially run when necessary. 


AUSTRIA. — Federal Railways. 
EGYPT. — State Railways. 


In the same manner as on our main 
lines. 


SPAIN. — Northern Railways. 


The characteristics of our secondary 
lines are very varying. As a rule, it may 
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be said that traffic by- the following 
kinds of train is arranged on secondary 
lines : trains exclusively for passengers 
(railcar or steam); mixed trains for 
passengers and goods (steam); collector- 
trains for parcels; trains for ordinary 
merchandise. 

In keeping with the characteristics of 
each line, all trains of the above 
mentioned types, or one or the other, 
run every day, with the exception of 
trains for ordinary merchandise which, 
where there is only a very little traffic, 
are not run every day. 


HUNGARY. — Royal State Railways. 


Goods on secondary lines are carried 
by : 

a) Mixed trains or goods trains run- 
ning every day: in the luggage-van or 
in pick-up wagons. 

b) By goods trains, pick-up mixed, 
or special. 


PORTUGAL. — Portuguese Railways Co. 


Goods, both small consignments and 
complete wagon loads, are despatched 
by mixed trains. 


PORTUGAL (Colonies). — Lourenco- 
Marques Railways. 


Small consignments are carried in the 
usual way; complete carloads, wagon 
loads are despatched according to either 
of the two systems mentioned, specially 
when the large crops are being gathered 
in. 


RUMANIA. — State Railways. 


Goods are carried by goods trains and 
by passenger trains to which a special 
parcel van is coupled. 

Mixed trains have been abolished. 

A small number of full wagons may 
be coupled to passenger trains. If their 
number is considerable, we make up 
a goods train every 2 or 3 days, accord- 
ing to requirements. 


SWITZERLAND. — Federal Railways. 
In the same way as on main lines. 


BULLETIN OF THE INT. RAu.wAy CONGRESS ASSOCIATION 


os 


— 


NoveMBER 1936 


CZECHOSLOVAKIA. — State Railways. 


The forwarding of complete wagon 
loads is usually done by a couple of 
goods trains; on lines where there are 
only a few loads (2-3 wagons) these 
wagons are coupled to mixed trains. 

On a few secondary lines, passengers 
and luggage, and sometimes even par-. 
cels, are transferred to road transpor- 
tation; on certain secondary lines the 
complete wagon loads are no longer 
accepted. 

Transfer of traffic to the road is 
governed both by the desire to lower 
working costs and to give customers 
better facilities, granting them at the 
same time as regards goods traffic, all 
rate reductions applied to rail-borne 
traffic. 

On lines with heavy traffic, parcels 
are carried in pick-up or distributor 
wagons, on lines with lighter goods traf- 
fic, in parcel-vans coupled to local pas- 
senger or mixed trains. 


JUGOSLAVIA. — State Railways. 
In the same manner as on main lines. 


QUESTION 24. How are goods 
weighed, with a view to ascertaining 
the cost of transport? 


REPLIES. 
ITALY. — State Railways 
and 
ITALY. — Piedmontese Tramways Co. 


In the usual manner. 
AUSTRIA. — Federal Railways. 
As on main lines. 
EGYPT. — State Railways. 


We have weighing machines in all 
stations. 


SPAIN. — Northern Railways. 
As on main lines. 
HUNGARY. — Royal State Railways. 


Small consignments are weighed when | 
they are handed in. Complete wagon. 
loads are weighed in the station from 
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which they are despatched, if such sta- 
tion has a weighbridge, or if not, in the 
nearest station, situated on the route of 
the wagon, that has a weighbridge. In 
this case, the station where the load is 
weighed communicates, at once and in 
writing, the result of the weighing to the 
station from which the load was des- 
patched. 


PORTUGAL. — Portuguese Railways Co. 


Goods are weighed in the same way 
as on main lines, viz. small consign- 
ments on the station-scales, and wagon 
' loads on the weighbridge, if the des- 
patching-station is provided with these 
machines, or else wagons are weighed 
and rates applied at a nearby station on 
the route of the wagons, if the des- 
patching-station has no weighbridge. 


PORTUGAL (Colonies). — Lourenco- 
Marques Railways. 


Many kinds of goods — vegetables, for 
instance are not weighed. Rates are 
charged by bulk (volume). In some 
cases the consignors buy, in advance, 
_labels which are pasted on to parcels 
not accompanied by any waybill. These 
| labels are numbered and charges made 
out afterwards by an office. 


SWITZERLAND. — Federal Railways. 


In the same manner as on main lines. 


CZECHOSLOVAKIA. — State Railways. 


It is not possible to weigh parcels at 
« halts »; the weighing and checking is 
done at the nearest station on the route 
of the train. 

As certain stations have no weigh- 
bridges, complete wagon loads are also 
weighed at the nearest station on the 
route of the train. 


JUGOSLAVIA. — State Railways. 
In the same manner as on main lines. 


QUESTION 25. — State the steps taken 
(if any) for lessening or simplifying the 
assessing of goods at stations on secon- 


BULLETIN OF THE INT. RamLway Concress ASSOCIATION 


jolly 


dary lines. Can they ask a centre-sta- 
tion (or the dispatcher) to tell them the 
amount to be charged? 


REPLIES. 
ITALY. — State Railways 
and 
ITALY. — Piedmontese Tramways Co. 


There are no special measures. 


AUSTRIA. — Federal Railways. 
See reply to question 25. 


EGYPT. — State Railways. 
Certain quantities of goods may, in 
certain cases, be lumped together and 

assessed by the receiving station. 


SPAIN. — Northern Railways. 


There are no special rules in this 
respect. 


HUNGARY. — Royal State Railways. 
See reply to question 2 b. 


PORTUGAL. — Portuguese Railways Co. 


All stations are able to assess consign- 
ments which they receive or send off. 


RUMANIA. — State Railways. 
Each station applies the rates. The 
station which delivers goods is respon- 
sible for the correctness of the rates 
applied. 


SWITZERLAND. — Federal Railways. 


All stations are responsible for oper- 
ations in connection with all traffic they 
handle. 


CZECHOSLOVAKIA. — State Railways. 


In non-autonomous places (halts) par- 
cels and packages are handed in for 
transport without waybills. In such 
cases the weight of packages is usually 
restricted to 50 kgr. (110 Ib.) each and 
the weight of a whole consignment to 
100 kgr. (220 Ib.). 

The waybill is only made out at the 
nearest station in the direction in which 
the train runs, which checks the con- 
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signment and its weight. A halt only  is- 
sues a temporary receipt form for goods 
handed in. 


JUGOSLAVIA. — State Railways. 


The assessing of goods is done in the 
same way as on main lines. 


QUESTION 26. — Do the train staff 
(guards and brakesmen) issue tickets, 
check and collect tickets, register lug- 
gage, forward, deliver, handle and weigh 
goods, make up accounts, etc., at unstaf- 
fed stations? 

REPLIES. 
ITALY. — State Railways. 

Yes. Especially on railcars serving 
stopping places that are of quite se- 
condary importance we allow, on cer- 
tain services, tickets to be issued by the 
guards. 


ITALY. — Piedmontese Tramways Co. 


Passenger tickets are issued by the 
guard of the train. The checking is done 
by the head guard. In addition, tickets 
are specially checked — but not on all 
trains — by a control official. 

Goods are checked at a transit station 
or receiving station. 


AUSTRIA. — Federal Railways. 


A definite reply is not possible be- 
cause this question is decided according 
to local possibilities and circumstances. 


EGYPT. — State Railways. 


Train staff are authorised to issue and 
collect passenger tickets when passen- 
gers enter or leave trains at unstaffed 
places. 


SPAIN. — Northern Railways. 


The guard or head guard of railcars 
checks tickets, collects on the way any 
excess fares, issues tickets to passengers 
entering trains at unguarded halts, and 
delivers express goods which are carried 
on certain railcars. 
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HUNGARY. — Royal State Railways. 


As regards the handling of goods, see 
sub. 2 D. 

Among the staff travelling on trains, 
head guards and guards check and issue 
passenger tickets. They do not register 
baggage nor collect tickets. 


PORTUGAL. — Portuguese Railways Co. - 


No. 


PORTUGAL (Colonies). — Lourenco- 
Marques Railways. 


Yes, they do all these duties as a rule. 


RUMANIA. — State Railways. 
Yes. 


SWITZERLAND. — Federal Railways. 


A few stations where there is very 
little traffic are closed when the first 
or last trains pass, and the passenger 
and luggage services are attended to by 
the train staff. 


CZECHOSLOVAKIA. — State Railways. 


In most cases, especially on short 
local lines, the head guard issues tickets, 
checks them and attends to the forward- 
ing of luggage and parcels. So far, 
goods are not delivered direct from the 
trains by guards. 


JUGOSLAVIA. — State Railways. 


The train staff issue tickets, check and 
collect same and_ register luggage in 
unstaffed stations. Such stations are 
only open for passenger and luggage 
traffic, as on main lines. Such cases 
are rare. 


QUESTION 27. — Are there any in- 
stances in which a driver who drives a 
railcar alone issues tickets, checks and 
collects tickets at unstaffed stations and, 
in case of need, handles goods? What 
are the precautions taken to allow a 
driver to leave his stand? When rail- 
cars are manned by 2 employees (1 dri- 
ver and 1 guard), does the driver, in 
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case of need, help with the handling of 
goods, etc? 


REPLIES. 
AUSTRIA. — Federal Railways. 


A driver is usually not alone on a 
train, as the presence of a second em- 
ployee is enforced by the Supervising 
Authorities. Only in quite exceptional 
cases (railcar services) is a single em- 
ployee alone on a train when the speed 
is low. 

When a driver is not alone he is not 
obliged to assist in his duties the other 
employee on the train. 


SPAIN. — Northern Railways. 


Our railcars are always manned by 
a driver and a guard; the driver does 
not assist the guard. 


RUMANIA. — State Railways. 
No. Each railcar has a guard. 


— The other Administrations replied 
in the negative. 


QUESTION 28. — State the working 
hours (actually on duty — duration of 
intermittent work — extent of service) 
of staff travelling on trains (drivers and 
guards). Are they the same as those of 
employees travelling on trains on main 
lines? 

State the working hours (actually on 
duty — duration of intermiltent work 
and extent of service) of station em- 
ployees on secondary lines. Are they 
the same as those of the staff at main- 
line stations? 


REPLIES. 


ITALY. — State Railways. 


For train staff the working hours are 
the same as on main lines. 

As regards stations, the working hours 
are the same as on main lines if such 
stations are staffed by regular railway 
employees; if on the contrary stations 
are entrusted to auxiliary managers, the 
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latter must be present when trains pass 
through. Owing to the length of this 
service, breaks are arranged for. 


ITALY. — Piedmontese Tramways Co. 


The working day of train and station 
staff is 8 hours 40 minutes. 


AUSTRIA. — Federal Railways. 

The working hours are fixed in the 
same manner as on the main lines; rest- 
hours are not provided for the staff 
travelling on trains on secondary lines. 

EGYPT. — State Railways. 

Working hours vary between 8 and 

12. They are the same as on main lines. 


SPAIN. — Northern Railways. 


In accordance with the regulations in 
force, all our employees (except those 
in workshops) work 8 hours per day. 


HUNGARY. — Royal State Railways. 


The staff travelling on trains (head 
guards, guards, brakesmen) work as a 
rule, 300 hours a month, which can 
only be increased to 360 in exceptional 
cases. As a rule, uninterrupted service 
cannot exceed 16 hours, or 20 hours in 
exceptional cases, provided that during 
this time there is a rest period of 4 hours 
at least. 

A rest of respectively at least 7, 8 
and 12 hours must be granted after 12, 
13 and 20 hours continuous service. 

According to the intensity of the 
work, the working hours of station staff 
is 12 hours within 24 hours, followed in 
either case by 24 hours off duty. In 
certain small stations where duties are 
light and mainly consist in being pre- 
sent, we have organised a permanent 
service provided this permits six hours 
rest at night. Employees on duty at 
such stations receive a whole day off 
duty once a fortnight. 


These working hours are identical to 
those in force on main lines. 
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PORTUGAL. — Portuguese Railways Co. 


Working hours are very varying and 
are subject to the law on working hours- 
They are governed by the same princi- 
ples as on main lines. 


PORTUGAL (Colonies), — Lourenco- 
Marques Railways. 


Employees may work a maximum of 
16 hours per day and are obliged to do 
96 actual hours work a fortnight. After 
16 hours work they must have at least 
10 hours rest. 

The working hours of station hands 
are the same as those of our employees 
on main lines, but we only consider as 
actual work the time required for the 
running of trains. Other time is con- 
sidered as standing-by hours and_ is 
reckoned at one third. 


RUMANIA. — State Railways. 


On the main lines the service is done 
by rotation, a maximum of 240 hours 
per month being allowed; on secondary 
lines the service is carried on in the 
same manner, but the maximum number 
of hours is 360 per month. 


SWITZERLAND. — Federal Railways. 


The dispositions of the law regulating 
working hours are applied without dis- 
tinction to all officials on main and 
secondary lines. The actual working 
hours are 8 on the average; when the 
work is intermittent the average is 
9 hours; maximum duration of service, 
13 hours. 


CZECHOSLOVAKIA. — State Railways. 


The 8-hour law is applied, with the 
exception that on the secondary lines 
we calculate for the auxiliary work done 
by train staff, viz. before departure and 
after arrival of a train, a smaller number 
of hours than that reckoned for the same 
work on main lines. The service hours 
of station staff depend on the output of 
such personnel and are applied equally 
to main lines and to secondary lines. In 
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the traction service, the working hours 
(including ancillary work on locomo- 
tives before and after the trips) may 
amount to 16 hours on secondary lines, 
whereas on main lines they are 9 hours 


for fast trains, 11 hours for local trains— 


and 14 hours for goods trains. 


JUGOSLAVIA. — State Railways. 


Working hours are the same as on 
main lines. 


QUESTION 29. — Are all stations on 
secondary lines obligatorily staffed by 
permanent railway officials, or can their 
management be entrusted to a private 
person bound to the railway by a con- 
tract? Have any special precautions 
been taken for the selection of such 
persons and are the same working hours 
applied to them as to permanent railway 
officials, or are they considered as con- 
tractors on their own account? Have 
you entrusted to such private indivi- 
duals duties concerning the safety of 
train running (accouncing departure 
and arrival of trains; working points, 
signals, level crossing gates, etc.)? 


REPLIES. 
ITALY. — State Railways. 


No; we have many stations on secon- 
dary lines that have been entrusted to 
private individuals who are under con- 
tract to the railway. These station 
« managers » or « caretakers » are 
chosen by competition and are consider- 
ed as contracting parties. 

These « managers » usually take no 
part in the running of trains; however, 
on lines worked by the dispatching 
system, their duties may include the 
announcing of trains, setting signals at 
« stop » or working certain points in 
case of crossing, but always after receiv- 
ing orders from a dispatcher and only 
when being specially ordered to do so. 


ITALY. — Piedmontese Tramways Co. 
The principal stations are served by 
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regular railway employees. Secondary 
stations are confided to private persons, 
usually chosen from the ranks of retired 
railway officials. 


AUSTRIA. — Federal Railways. 


If the service at a station does not 
demand the whole time of an employee, 
the service may be handed over to a 
| private person. If the latter is a retired 
railway official and belonged formerly 
to the train dispatching service, he may 
also be entrusted with looking after the 
train movements under given circum- 
stances. 


EGYPT. — State Railways, 
and 
SPAIN. — Northern Railways. 


All our station staff are permanent 
railway officials. 


HUNGARY. — Royal State Railways. 


Station personnel on secondary lines 
belong to the permanent railway staff. 


PORTUGAL. — Portuguese Railways Co.; 


PORTUGAL (Colonies). — Lourenco- 
Marques Railways, 
and 
RUMANIA. — State Railways. 


No. 


SWITZERLAND. — Federal Railways. 


All the staff are permanent railway 
officials. 


CZECHOSLOVAKIA. — State Railways. 
See our replies to questions 20 and 28. 


The service-hours of « caretakers » 
at halts having loading platforms are 
not governed by the 8-hour law, as 
applied to permanent railway officials. 
When choosing caretakers, we give 
the preference to members of the fa- 
milies of railway officials; the caretakers 
however, have to pass on examination 
beforehand. See also our reply to ques- 
tion 21. In certain cases they also per- 
form barrier duties. 


BULLETIN OF THE INT. Ratmtway ConcGress ASSOCIATION 


1175/75 


JUGOSLAVIA. — State Railways. 


Stations on secondary lines, that are 
open to all traffic, must be staffed by 
permanent railway officials. There are 
stations having no regular station staff 
that are looked after by private indivi- 
duals who have contracts with the rail- 
way, but they only issue tickets. Such 
stations are situated on lines where there 
is only a light traffic. 


QUESTION 30. — Are there unstaffed 
stations, t.e. stations where there is no 
representative of the railway except 
when trains stop there? 

If so, what kinds of traffic do such 
stations handle? How is the receiving 
and dispatching of goods done? Is il 
done by the staff of trains or railcars, 
and if so must the consignor or con- 
signee be present when trains are due to 
pass through? 

How does the consignee know that 
goods will arrive for him by such and 
such a train? 

How is the weighing and assessing 
done? 


REPLIES. 
ITALY. — State Railways. 


Yes. At these places nobody issues 
tickets nor looks after the service. 
Tickets are issued on trains by the 
guards. Such halts handle no goods 
traffic. 


ITALY. — Piedmontese Tramways Co. 


and 
AUSTRIA. — Federal Railways. 
No. 
EGYPT. — State Railways. 
We have certain stopping places 


where there is no staff. Tickets are 
issued and collected on the trains, but 
at such localities no goods are accepted. 


SPAIN. — Northern Railways. 
We only have a few unstaffed places 
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where railcars stop; tickets are issued 
on the railcar by the guard. 


HUNGARY. — Royal State Railways. 


See our reply sub 2/b. In addition, ac- 
cording to the regulations the consignee 
is informed by a telephonic communi- 
cation from the nearest station of the 
arrival of a consignment for him. He 
has to present himself at the place where 
such consignment is unloaded. 

The weighing is done on the spot by 
an official from a station where the car- 
riage charges are made out, if there is 
a weighing machine, or otherwise by a 
neighbouring station appointed for such 
purpose. 


PORTUGAL. — Portuguese Railways Co. 
No. 


PORTUGAL (Colonies). *- Lourenco- 
Marques Railways. 


Yes. The traffic is handled either in 
complete wagon loads or in separate 
packages which are loaded into the 
vans by natives who accompany the 
guard. The public is usually bound to 
be present when trains pass through. 

As a rule, consignees are informed of 
the arrival of goods by telephone by the 
consignor. 


RUMANIA. — State Railways. 
When passenger traffic at a stopping 
place is so light that it is unnecessary to 
have a staff there, tickets are issued on 
the train. 


SWITZERLAND. — Federal Railways. 
No. 


CZECHOSLOVAKIA. — State Railways. 


We have unstaffed stopping places. 
These halts are only used for passenger, 
luggage and express parcels traffic. Pas- 
sengers have themselves to load their 
luggage or express parcels into the train 
and unload them afterwards. If a pas- 
senger does not himself unload his lug- 
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gage or parcels, they are carried on to 
the next staffed station, which arranges 
for their delivery. Charges for register- 
ed luggage are only paid at the desti- 
nation station. 

At such halts goods are neither accept- 
ed nor delivered. 


JUGOSLAVIA. — State Railways. 


There are no unstaffed stations on 
our secondary lines. 


QUESTION 31. — Has the application 
of simplified working methods necessit- 
ated, in certain cases, the re-arranging 
of previous installations or the con- 
struction of special installations? 


REPLIES. 
ITALY. — State Railways. 

On lines on which we have installed 
an « economic dispatching » system we 
have made some alterations to stations 
that are not staffed by permanent rail- 
way officials. Such alterations consist 
in the locking of points, to provide great- 
er safety for trains. 


ITALY. — Piedmontese Tramways Co., 
AUSTRIA. — Federal Railways, 


and 
EGYPT. — State Railways. 


No. 
SPAIN. — Northern Railways. 
We have only made a few small 
changes in the telephone and_ signal 


installations at stations that have an 
intermittent service. 


HUNGARY. — Royal State Railways. 


No, not as regards the handling of 
goods. 

On certain lines, on which the work- 
ing was simplified by way of a test, we 
installed a telephone line in order to 
establish direct communication with 
the control station. The loading tracks 
of stations where there is simplified 
working have had stop blocks placed at 


NOVEMBER 1936 


the ends of them, to prevent trains from 
going any farther, and the points of 
through tracks have been locked. 


PORTUGAL. — Portuguese Railways Co. 
No reply. 
PORTUGAL (Colonies). — Lourenco- 


Marques Railways. 
No. 


RUMANIA. — State Railways. 


In our simplified train-dispatching 
scheme we intend retaining the present 
installations; points will be provided 
with a standard lock, in order to enable 
train guards to work all the points on 
the runs they make. 


SWITZERLAND. — Federal Railways. 


No. 

CZECHOSLOVAKIA. — State Railways. 

For the simplified dispatching of 
trains, we have installed a telephone 


line or converted the telegraph line into 
a telephone line. 


JUGOSLAVIA. — State Railways. 


As on secondary lines we apply the 
same commercial rules as on main lines, 


the installations are arranged to suit 
traffic requirements. 
QUESTION 32. — How are requests 


for empty wagons made by the public 
and how is the despatching of loaded 
wagons done? 
REPLIES. 
ITALY. — State Railways. 


As on main lines. 


ITALY. — Piedmontese Tramways Co. 
Requests for wagons can be made at 
all stations. 
EGYPT. — State Railways. 


Same regulations as on main lines. 
Requests are usually made 244 hours 
jn advance, if a 10-ton wagon is requir- 
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ed, and 48 hours ahead if a wagon of 
over 16 tons is required. 


HUNGARY. — Royal State Railways. 


Requests for wagons are made through 
the assessing station. As to the recep- 
tion and despatching of wagons, see our 
replies so questions 2/b and 30. 


PORTUGAL. — Portuguese Railways Co. 
As on main lines. 


RUMANIA. — State Railways. 


The control stations receive requests 
for empty wagons and despatch same. 


SWITZERLAND. — Federal Railways. 
As on main lines. 


CZECHOSLOVAKIA. — State Railways. 


Wagons are ordered either direct from 
a station that does the accountancy 
work or from a halt having a loading 
platform and authorised to accept such 
orders (the latter are transmitted by the 
halt to a fully staffed station) — or else 
indirectly when the « caretaker » is 
not authorised to accept orders for wa- 
gons. Such orders can be placed at a 
staffed station either in writing, by 
telegram or by telephone; a telephonic 
order can be given through the employee 
or « caretaker » of a halt. 

As to the transportation of loaded 
wagons, see our reply to question 23. 
As regards unstaffed loading places, a 
waybill is made out either at the next 
station on the route of the train or at 
the station serving the loading place. 


JUGOSLAVIA. — State Railways. 


As on main lines. For stations hand- 
ling only light traffic and small stations 
for which the accountancy and supervis- 
ion is done by a neighbouring larger 
station, requests for empty wagons are 
received by accountancy stations which 
also despatch the loaded wagons. 


QUESTION 33. — How is the accoun- 
fancy work of staffed and unstaffed 
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stations done? Is there a centre-account- 
ancy-station centralising all the account- 
ancy work of a line? If so, what ac- 
countancy work remains to be done by 
a station superviser (station managed 
by a private individual) and how are 
goods despatched to their destination 
(is it obligatory to be via the centre- 
accountancy-station)? 

Describe, if the case occurs, the orga- 
nisation of accountancy on a secondary 
line on which stations are not staffed 
constantly or are only managed by a 
person who is not a permanent railway 
official. 

REPLIES. 


ITALY. — State Railways. 


From an accountancy standpoint the 
organisation of stations staffed by a 
private individual (caretaker) is the 
same as that of staffed stations, because 
we require the caretaker to know our 
system of accountancy and perform all 
the duties connected with it. 


ITALY. 


All stations are required to carry out 
accountancy work. 


— Piedmontese Tramways Co. 


AUSTRIA. 
No reply. 


— Federal Railways. 


EGYPT. — State Railways. 


Throughout our whole system, in each 
station an employee is responsible for 
periodical accounting and the handing 
in of same to the Head Office. 


HUNGARY. — Royal State Railways. 


At present, accountancy concerning 
passenger traffic at stations managed by 
a private person or not staffed perman- 
ently is done by the neighbouring’ sta- 
tions which supply them with their 
stock of tickets and receive their takings. 

The application of this system to a 
whole line is being considered. 


PORTUGAL. — Portuguese Railways Co. 


Accounts are kept at each station un- 
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der the control of the central service 
and its inspectors. 

There are no stations that are not) 
staffed by permanent railway officials 
nor stations at which the ee | 
of any given line is centralised. Neither > 
are there stations at which the service is; 
only intermittent. 


| 

| 
PORTUGAL (Colonies). — Lourenco- 
Marques Railways. | 
Accountancy of unstaffed stations is} 
usually kept by centre-stations, in some # 
instances by the nearest station. The 
organisation is the same as on the main: 
lines. 


In our opinion, all accountancy should, 
be done by the centre-station. The care- | 
taker of unstaffed stations acts as the! 
medium between the station and the | 
centre-station. He requests wagons inj 
the name of the forwarder, loads them, , 
seals them and sends them off to the | 
centre-station which has to carry out} 
all the formalities. 


| 
| 
RUMANIA. — State Railways. | 
i) 
[ 


SWITZERLAND. — Federal Railways. 


Each station keeps its own accounts. |. 
There are no stations centralising all] 
the accountancy of a whole line. 


CZECHOSLOVAKIA. — State Railways. | 


Staffed stations do their own book-} 
keeping themselves, if they have an em-} 
ployee to carry out same. Otherwise, 
accounts are kept by a station appoint-} 
ed thereto, such method being also} 
applied to stations that are staffed by aj 
private person (caretaker). 


Consignments are accepted and de-| 
livered direct to the consignee, without} 
any intervention from the accountancy-} 
station. 

We have no stations centralising the 
accountancy work of a whole line. 


JUGCOSLAVIA. — State Railways. 
See our reply to question 32. 
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QUESTION 34. — State the number of 
stations where the simplified methods 
described in the foregoing (questions 29 
to 33) are applied and to what extent 
these methods have been developed 
since 1930? 


REPLIES. 


ITALY. — State Railways. 


In all, 717 stations are no longer staf- 
fed by permanent railway officials : of 
these 536 have been converted since 
1930. 


ITALY. — Piedmontese Tramways Co. 


We have 10 unstaffed stations, and 
the service has always been carried out 
very regularly. 


HUNGARY. — Royal State Railways. 


There are 9 such stations. 
not extended these methods. 


We have 


RUMANIA. — State Railways. 


So far, these simplified methods have 
not been applied, but they will be dur- 
ing the present year or from 1937 on- 
wards. 


SWITZERLAND. — Federal Railways. 


See our reply to question 33. 


CZECHOSLOVAKIA. — State Railways. 


We have 240 halts with loading plat- 
forms and about 360 simple stopping 
places. About 30 % are staffed by rail- 
way officials; about 16 % by the wives 
'or members of the families of railway 
officials; about 24 % by private « care- 
-takers » under contract; about 30 % have 
no. staff at all. 

Thanks to our simplified dispatching 
of trains, we have, made an annual sa- 
ving of about 6 000 000 Ke. (This system 
is applied at the present time on 157 
lines having a total length of 4 211 km. 
= 2617 miles). 

See also reply to question 20. 
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JUGOSLAVIA. — State Railways. 


No simplified working methods have 
been applied to our secondary lines. 


* 

* * 
According to the replies we have 
received to the questionnaire, and 


which are recorded above, we can draw 
up the following 


General considerations. 


The classification of a line in the 
category of secondary lines is frequently 
the consequence of the traffic being very 
light, but in certain countries, it is the 
result of an enactement of the Public Au- 
thorities. That is why several Companies 
have not attenuated or modified their 
working regulations on secondary lines, 
whilst still planning to simplify the 
working with a view to better adapt it to 
actual traffic requirements. 

This conception necessarily entails 
the leaving aside of several sources of 
economy which could be taken advan- 
tage of to effect all the possible savings. 

The modifications or attenuations of 
working regulations adopted by the 
various Administrations can be grouped 
into several categories, viz. : 

a) Attenuation of running regulations: 
elimination of home signals at stations, 
simplified signalling in and out of trains, 
siinplification of measures concerning 


‘the crossing and overtaking of trains, 


complete or partial elimination gate- 
keepers, reduction of the number of 
permanent way inspections, etc. 

b) Restriction of hours of service in 
stations, either as regards passenger or 
goods traffic. 

c) Simplification in the organisation 
of station work as regards delivery, 
forwarding, weighing, handling of goods, 
making out carriage charges, etc. 

d) Simplifications in the regulations 
concerning rolling stock, viz. lessening 
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of the number of periodic repairs of 
rolling stock used only on secondary 
lines. 

As regards organisation of station 
work, most of the savings arise from the 
possibility of entrusting train staff with 
several duties which, on the main lines, 
are accomplished by the stations. As a 
rule it is the train staff who attend to 
shunting in stations, the cleaning of 
points, etc. It is the guard who has to 
bear in mind changes of crossing places, 
making the requisite arrangements with 
the control-station or dispatcher or else 
direct with the guard of the train run- 
ning in the opposite direction, etc. 

In this respect we find that Adminis- 
trations have selected the type of orga- 
nisation best suited to the nature of their 
own lines, traffic requirements, special 
operating conditions. 

Each Administration has simplified as 
much as possible its working organisa- 
ition, for the following reasons 

1. Lines on which traffic is only very 
light do not require working methods 
necessary when traffic is heavy; 

2. Staff reductions in stations and on 
trains, which arises from the necessity 


for reducing expenses, requires a very 
simplified form of organisation. 

As regards level crossings, we can 
see that most Administrations retain 


gate-keepers only where traffic is very 
heavy, whereas the majority of the other 
level crossings are left unguarded, warn- 
ing signals being placed on either side 
of roads near level crossings, in orde 
to call the attention of road users to 
the nearness of the railway. 

Certain Administrations oblige drivers 
to whistle before reaching level cros- 
sings, in order to give additional warn- 
ing to road users. 

The economic working of secondary 
lines is necessarily based, as regards 
traction, on the use of suitable motive 
power: steam engines of a particular 
type, diesel locomotives, locotractors, 
railcars. 
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But railcars are really foremost in 
effecting real savings. Indeed, steam 
locomotives on secondary lines have not, 
generally speaking, undergone marked 
alterations in order to make them better 
adapted to economical operation. 

The saving consists principally in the 


reduction of expenses on staff and fuel 


(reduction of cost price per railcar- 
kilometre); the advantages arise from 
the possibility of reaching a_ higher 
commercial train. speed, 
frequent stops and a greater train fre- 
quency, which means a quicker and 
more suitable service for the public. 

Nevertheless, if railcars give every 
satisfaction on lines carrying light traf- 
fic, one must admit that they cannot as 
a rule satisfactorily carry out the entire 
service on a line, for the following 
reasons : 

a) The difficulty of coping with peaks 
of passenger traffic; 

b) The difficulty, or sometimes the 
impossibility, of hauling complete wa- 
gon loads. 

The first drawback can be remedied 
either by increasing the number of trips 
at rush times, by coupling trailers to 
railcars, or by running steam trains if 
necessary; the second difficulty is not 
easy to cope with, and that is why on 
lines worked by means of railcars at 
Teast a couple of steam trains have been 
retained. 


Small consignments are usually car- 


ried by the same goods trains as com- 
plete wagon loads; if that is not possible 
a self-propelled van may be run. 

The staff on railcars is usually very 
restricted : a driver and a guard. 

If the guard cannot have access to 
the driver’s cabin, in order to stop the 
vehicle if anything happens to the 
driver, the car is generally fitted with 
the « dead man’s handle ». 

Railcars are as a rule able to haul 
one or two trailers which are usually 
of special construction, in order to 
reduce to a minimum the total weight 


with more - 
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of the train. This is necessary to enable 
railcar trains to maintain the booked 
speed. For the same reason passenger 
classes on railcars are as a rule restrict- 
ed to one or two; in most instances there 
is only third class. 

In conclusion, railcar operation pro- 
ves advantageous ; in particular, they 
give the possibility of : ; 


a) Developing and even recovering 
traffic by increasing the number of runs, 
thanks to the lower cost price of the rail- 
car-kilometre; 

b) Increasing the average speed of 
trains and consequently shortening jour- 
neys; 

c) Increasing, if necessary, the num- 
ber of stops and thus giving a better 
service to districts; 


d) Actually effecting considerable 
savings in working expenses. 

On another hand, it must be pointed 
out that railcars are immediately ready 
for service, their preparation being re- 
duced to a minimum. 


* 
* * 


From the train operating standpoint, 
we note that certain Administrations 
have found it advantageous to adopt, for 
controlling their train services, an 
organisation either by means of control- 
stations or by means of the dispatching 
system. 

The part of a control-station is to 
regulate the running of trains on a line 
or section of line which is dependent 
on it: it is the control-station that has 
to regulate crossings, overtakings, make 
all changes in the workings of the line, 
order optional trains, cancel trains, 
transmit orders concerning the distri- 
bution of empty vehicles, and supply 
wagons to be loaded. 

A control-station functions, upon the 
whole, like a dispatching office, but on 
a smaller scale. 
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The organisation of a service based 
on control-stations gives the possibility 
of almost entirely eliminating the staff 
of permanent operating employees in ail 
other stations : this means a big saving 
and a considerable advantage as regards 
regularity of train running, owing to 
the unified command. 

Instead of an organisation based on 
control-stations, and in general in cases 
where the working of secondary lines 
encounters some dificulty, either owing 
to the characteristics of the lines or 
periodical traffic fluctuations, certain 
Administrations have preferred to in- 
stall a « simplified dispatching system », 
more in keeping with the more modest 
requirements of such lines. 

The dispatcher or traffic controller has 
all the requisite powers to control train 
running and the service on the line and 
in the stations; he can call all the places 
by means of a selector telephone. 

The traffic controller keeps a constant 
watch on the running of the trains and 
draws a graph thereof. 

All stations under the dispatcher 
(except some junction stations or stations 
of special importance) are handed over 
to « caretakers » who are not permanent 
railway officials. 

The equipment of stations on second- 


ary lines worked on the dispatching 
system have, in addition, point-locks 


with keys, so that trains entering such 
stations always find the points locked 
in accordance with the track they have 
to run over. Points are always worked 
under the supervision and according to 
the orders of the guard of such train as 
is standing in the station. 

Further, the guard has to supervise 
shunting, and thus the station employee 
or auxiliary caretaker never has to touch 
the safety installations without orders 
from a guard or the dispatcher. 

This system of economical dispatch- 
ing has given good results in the work- 
ing of secondary lines and has enabled 
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railways to effect considerable savings 
on staff, without safety being affected. 


* 
* * 


As a rule, stations on secondary lines 
are open for all traffic and if there are 
any restrictions they are due in most 
instances to the characteristics of the 
installations. 

Small consignments of goods are car- 
ried either by the ordinary methods 
(pick-up trains) or by motor vans; 
complete wagon loads are almost always 
forwarded by goods trains or by mixed 
trains (passenger and goods). 


Wagons are weighed at stations as on 
the main lines, and if a station has no 
weigh-bridge the weight is checked at 
some neighbouring station. As regards 
the charges, stations which accept con- 
signments usually also make out the 
charges; likewise, accountancy work is 
usually carried out by the forwarding 
stations or in some instances by accoun- 
tancy centre-stations duly appointed. 


On secondary lines the necessity 
arises for train staff to issue, check and 
collect tickets en route, register luggage, 
deliver goods (small packages), in con- 
nection with places where there is no 
staff. But as a rule such duties are not 
required from railcar drivers. 

The working hours vary and it is not 
possible to give data of a general nature 
because the hours often depend on the 
legislation of the various countries. 
Nevertheless, Administrations, when pos- 
sible, so arrange the working hours as 
to take into account long breaks which 
occur on secondary lines, 
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As already stated, places with very} 
little traffic, mainly passenger, are not} 
staffed; otherwise, such places are often 
looked after by persons who do not 
belong to the regular railway staff. 

A commercial organisation that com-- 
plies with the above general principles} 
usually provides a satisfactory service} 
for the public, whilst reducing expenses 
to a minimum. 


SUMMARY. 


1. Secondary lines should be built and 
equipped in such a manner as to permit 
of economical working (stations staffed 
by private individuals, unguarded level 
crossings, telephonic train  signalling,} 
etc.). 
2. The train-operating service should 
be concentrated at selected stations 
(control-stations) or at regulating office 
(dispatching), for the purpose of reduce 
ing as much as possible the traffic staf 
in stations. 


3. The experience gained and the re- 
sults obtained since the introduction o 
railcars shows that confidence can be 
placed in this method of traction, main 
ly for passenger services but also, it 
certain particular cases, for small con 
signments of goods. 


4, By the use of railcars, with or with 
out trailers, the journey times can _ bef 
shortened, the train frequency and num4 
ber of stops increased, and the service 
on secondary lines can be much im 
proved as a whole. 

5. Railcar services have helped con- 
siderably to recover traffic which ha 
been diverted to the road. 
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INTERNATIONAL RAILWAY CONGRESS ASSOCIATION 


13th SESSION (PARIS, 1937). 


QUESTION VIL 


‘Economical operation of the main line systems’ secondary 
lines. Various methods adopted to adjust the operating 
facilities, safety measures, and station organisation to 
the volume of traffic. 


REPORT 


(Germany, Great Britain, Dominions and Colonies, Denmark, Finland, Norway, 
Netherlands and Colonies, Poland and Sweden), 


by TIT. EMERS, 


Inspecteur en chef supérieur du seryice de l’exploitation, Direction générale 
des Chemins de fer de V’Etat (Sweden). 


I, — Preamble. Great Britain, Northern Ireland, 
: . Dominions and Colonies : 

Our questionnaire referring to ques- 
tion VII was sent out to all the Railway 
Systems and Companies in Germany, 
Great Britain, its Dominions and Colo- 
nies, Denmark, Finland, Norway, Hol- 
land and its Colonies, Poland and Swe- 
' den, members of the International Rail- 
way Congress Association, or in all 69 


Great Western Railway. 

London Midland and Scottish Railway. 

London and North Eastern Railway. 

Southern Railway. 

Midland and Great Northern Railways 
Joint Committee. 

Kenya and Uganda Railways and Har- 


ae: ; Eo ee ; Sours: 
eine fee ns aca nent oat iia Soe South African Railways and Harbours. 
moan ahs PORE Sen Bema: 2 ‘ Bombay, Baroda and Central India Rail- 
complete and detailed replies; these are : ae 


Burma Railways. 

Great Indian Peninsula Railway. 
North Western Railway. 
Denmark : East Indian Railway. 

South Indian Railway. 


Germany : 
Deutsche Reichsbahn Gesellschaft. 


State Railways. 
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County Donegal Railways Joint Com- 
mittee. 
Great Northern Railway. 


Irish Free State: 
Great Southern Railways. 


Netherlands : 


Netherlands Railways. 
State Railways in the Dutch Indies. 


Poland : 
State Railways. 


Sweden: 
State Railways. 


Private Railways. 

Bergslagen Railway. 
Halmstad-Nassjo Railway. 
Halsingborg-Hassleholm Railway. 
Vastergotland-Goteborg Railway. 


Owing to the growing competition be- 
tween railways and road transportation, 
Railway Managements have been gra- 
dually led to improve their operating 
methods, especially on lines carrying on- 
ly light traffic. In this respect the situ- 
ation in the various countries would 
certainly have been made clearer, if we 
had received more numerous and detail- 
ed replies to our questionnaire. In our 
opinion, one of the reasons for the short- 
age of replies lies in the difficulty of de- 
ciding as to what characteristics enable 
certain lines in a system to be, or not 
to be, considered as secondary lines. In 
certain cases it appears to be very diffi- 
cult to make a distinction between se- 
condary lines and local lines (or lines 
called by other terms). In some coun- 
tries, such as Great Britain, the term 
« branch lines » is used for « secondary 
lines »; in others, such as Denmark and 
Sweden, this term does not exist, at any 
rate officially. : 


| 
| 


In our opinion, secondary lines may 
exist in standard-gauge systems just as 
well as in narrow-gauge systems, the es- 
sential point being that the equipment of 
a given line, when built has been adapted 
to the light traffic anticipated on such 
a line. 


It is evident that lines having a light 
superstructure, and on which the oper- 
ating conditions are simpler as compared 
to elsewhere, are naturally classed as se- 
condary lines. 


We consequently presume, in the 
present report, ignoring the track gauge 
question, that secondary lines exist on all 
railway systems, and we include in the | 
term « secondary lines » the expressions 
used in Great Britain such as « branch | 
lines », « cross country lines » or 
similar terms used in other countries. 


II. — Questions of a general nature. 


QUESTION 1. — Is the classing of a 
line of your system as a secondary line 
the result of an act of the Public Autho- 
rithies ? Or do you designate under the 
name of « secondary line » all your lines 
carrying only light traffic ? 


The replies received show that as a 
rule it is incumbent on railway Admi- 
nistrations to decide as to whether a gi- 
ven line should be, or should not be, 
classed among secondary lines and work- 
ed according to such simplified methods 
as may be prescribed for this kind of 
railway. In most instances no formal 
decision in this respect is made by the 
Public Authorities. 


The Deutsche Reichsbahn states, how- 
ever, that it is incumbent upon the com- 
petent Minister to decide whether a rail- 
way open to general traffic should be 
classed as a main or secondary line. 

The Southern Railway (Great Britain) 
reports that its secondary lines are eclas- 
sed as « light railways », i. e. lines on 
which a maximum speed of 25 miles 
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(40 km) is allowed. Their construction 
was authorised by an Act of Parliament 
in 1896, in order to further the building 
of railways in districts in which it was 
not considered economic to build lines 
having the characteristics of a main line. 


Similar standpoints were put forward 
by the London & North Eastern Railway 
as regards certain of its « branch lines ». 


The North Western Railway (State 
Railways of India) states that its lines 
are grouped into « main and branch 
lines » according to the following rules, 
this classification not being the result 
of any decision made by the Public Au- 
thorities : 


Main lines. — Category « A », applied 
when the traffic amounts to 3 million tons. 
Minimum weight of rails: 90 lb. (44.6 kgr.). 


Category « B 1 », applied when traffic 
ranges from 3/4 to 3 million tons per annum. 
Minimum weight of rails: 75 lb. (37.2 kegr.). 
These lines are not built to carry either fast 
or heavy traffic. 


Branch lines. — Category « B II », applied 
when traffic ranges from 3/4 to 3 million 
tons. Minimum weight of rails: 75 Ib. 
(37.2 kgr.). 


Category « C »: up to 3/4 million tons. 
Minimum weight of rails: 60 lb. (29.8 kgr.). 


Category « D »: 2’ 6” (0.76-m.) gauge 
lines. 


Netherlands Railways. — The classi- 
fication depends upon an Act passed by 
the Public Authorities, having as a basis 
the maximum speed laid down (up to 
75 km. = 46 1/2 miles per hour). 


The State Railways in the Dutch East 
Indies state that the classification of all 
railway lines in the Dutch East Indies 
(both State and private lines) is enacted 
by the Public Authorities (Decrees by 
the Governor General of the Dutch In- 
dies), according to the maximum autho- 
rised train speeds, as follows : 
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1st-class railways : V max. > 60 km. (87.3 
miles). 


2nd-class railways: 20 km. (12.4 miles) 
< V max. < 60 km. (87.3 miles). 


Urban tramways, designating in particular 
urban and suburban methods of transport. 
The maximum speed of trains allowed on 
this category does not usually exceed 30 km. 
(18.6 miles). 


Rural tramways, serving comparatively 
restricted areas. The maximum train speed 
does not exceed 20 km. (12.4 miles). 


All the secondary lines (viz. lines car- 
rying lighter traffic) are classed in the 
2nd-class group — unlike main lines 
which belong to the 1st-class group of 
railways. 


Polish State Railways. — The lines 
are classified in various categories by a 
decree dated 7th February 1934, issued 
by the Minister of Communications, ac- 
cording to the method of construction, 
traffic, train speed, etc. 


In Sweden schemes for the construc- 
tion of railways were, from the start, 
drawn up on the hypothesis that the 
main lines would be built and worked 
by the State and the other lines by pri- 
vate concerns. That is why the second- 
ary lines were only built after comple- 
tion of the main lines. Although there is 
no formal decision on the part of the 
Public Authorities to class certain lines 
as « secondary », it was agreed, however, 
that owing to the light traffic anticipated 
on these lines, the rigorous conditions 
laid down for the construction of main 
lines should not be applied to them. In 
view of the vast and thinly populated 
regions in the Northern part of the coun- 
try, the number of these secondary lines 
has become important : 2 265 km. (1 407 
miles) of the State railway system (in 
all 7526 km. = 4676 miles), or about 
30 % may be considered as belonging to 
the category of « secondary lines ». 
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QUESTION 2. — Are there, on your 
system, special working regulations, ap- 
plicable to secondary lines, which differ 
from the regulations applicable to main 
lines, and if so: 


a) to what extent do they alleviate the 
safety measures and train running regu- 
lations as applied to main lines (dispens- 
ing with signals — special conditions for 
announcing trains — unguarded level 
crossings — inspection of permanent 
way, etc.) ? 

b) do they authorise a reduction of 
the daily hours stations are open to the 
public? Are not certain stations only 
open for the forwarding and delivery of 
goods during train stops ? 

c) do they allow of a reduction in the 
number of repairs to rolling stock run- 
ning exclusively on secondary lines (pas- 
senger and goods) ? 


Do you observe the same rules for the 
braking of trains (passenger or goods) 
on secondary lines as on main lines? If 
not, state the principal differences. 


It does not appear that special oper- 
ating regulations applicable only and 
specially adapted to secondary lines, 
exist. On the other hand, it appears 
from the replies received that in cer- 
tain instances there do exist exceptional 
regulations enabling operation in a 
simplified form to be carried out. Such 
is the case on the Swedish State Rail- 
ways, which have drawn up « Simplified 
Safety Rules for the operation of lines 
carrying light traffic », which make ex- 
ceptions to the general safety regulations. 
These simplified rules can only be ap- 
plied after authorisation by the adminis- 
tration in certain given cases and are 
at present entirely in force on 22 lines 
and partially on 15. 


It seems, on the other hand, that as 
regards signals as well as the connection 
between points and signals, there are 
fairly numerous alleviations in favour of 
secondary lines. 
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Thus, the Deutsche Reichsbahn stipu- 
lates that the home signal is not prescrib- 
ed at the entrance to junction stations on 
lines on which the maximum speed does 
not exceed 40 km. (25 miles). It is not 
necessary to protect points and cross- 
ings, on an open track, by stop signals. 


Neither is it necessary to make the points ~ 


in a station dependent on the signals that 
regulate the running, nor having home 
signals preceded by distant signals. 
Point indicators are only demanded for 
leading-in points which are not protect- 
ed by a home signal, or which are usual- 
ly locked. Locking or supervision of 


facing points is not demanded during the 


passage of trains. On the other hand, the 
maximum speed on secondary lines is, as 
a rule, fixed at 40 km. (25 miles), but 
can be raised to 50 km. (31 miles) for 
trains fitted with continuous brakes or 
when the general conditions rather 
resemble those on main lines. However, 
exceptions are allowed in actual practice 
and permit speeds up to 60 km. (37.3 
miles) and even more on isolated runs. 
As regards the composition of trains, 


light vehicles with a not too heavy axle 


load are used. 


On the London & North Eastern Rail- 
way the signals on secondary lines are 
restricted to a number sufficient to pro- 
vide for safety in operation. On lines 
on which « light railway » regulations 
are applied, approach signals are not 
obligatory unless the stop signals — if 
there are any — cannot be seen from a 
distance of a quarter of a mile. 


The Southern Railway reports that in 
certain cases signals are abolished except 
at crossing stations. 


On the County Donegal Railways ap- 
proach signals are not used, owing to the 
very low speed of trains (25 to 35 miles). 


The South Indian Railway states that 
one stop signal is the minimum in each 
direction and that this signal must be 
placed at a sufficient distance from the 
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end facing points. The number of trains 
s in this case restricted to three in each 
lirection and the maximum speed is 
10 miles on metre-gauge lines and 
25 miles on standard gauge. A similar 
speed reduction has been applied to 
yther Indian railways. 

The East Indian Railway reports that 

uli the signals may be ignored during 
day-time on lines that carry a very light 
rraffic, the working being on the « one 
sngine in steam » system. 
_ The interlocking of points and signals 
‘s not obligatory on the Danish State 
Railways when the maximum speed does 
not exceed 75 km. (46.6 miles). 


The Dutch East Indies State Railways 
allow simplifications as regards signal- 
ling when the maximum speed does not 
exceed 45 km. (28 miles). 


The Swedish State Railways only use 
signals in junction stations at which 
several lines converge and where local 
circumstances require signals. At other 
stations there are no signals but the 
points and stop blocks are locked by 
means of a padlock which can only be 
opened by a key carried by the train 
suard. Such places can only be run over 
at a maximum speed of 40 km. (25 miles) 
which, in case of need, can be even fur- 
cher reduced. The maximum speed on 
secondary lines is, moreover, fixed at 
30 km. (37.3 miles) for steam trains. 

The Swedish Private Railways have 
instaffed halts without any home sign- 
als; points must be locked and provided 


with indicators which replace home 
signals. Maximum speed: 40 km. (25 
miles). 


The method used for signalling-in 
trains on secondary lines does not differ 
as a rule from that used on main lines. 

On the Deutsche Reichsbahn the signal 
boxes that regulate the succession of 
trains must be connected by telegraph 
on lines on which the highest speed al- 
lowed exceeds 40 km. (25 miles). Else- 
where, a telephone connection is suffi- 
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cient and, even in certain cases, this 
latter form of connection is tolerated for 
running speeds up to 60 km. (37.3 miles). 
Main-line regulations fixing the distance 
between signal boxes, regulating the suc- 
cession of trains and crossing (junction) 
stations, are only applied after a decision 
has been taken by the competent Mi- 
nister. 

On the British and Irish Railways the 
« absolute block » system is much used 
on double lines, and special systems 
such as the « electric token », « wooden 
staff », « Neal’s ball token », « paper line 
clear ticket », etc., on single lines. 

The Dutch East Indies State Railways 
allow a simplified method of signalling- 
in trains when the maximum speed does 
not exceed 45 km. (28 miles). 


On the Swedish State Railways, where 
the telegraph is no longer used, trains 
are always signalled-in by telephone. As 
the distances between two staffed sta- 
tions are often very long, it is allowed, 
in case of need, for a train to enter part 


of the following section — the second 
half of which is occupied by another 
train — the two parts of the section 


being separated by an unstaffed station. 
In such a case, the track is cleared as far 
as the latter station, and the driving and 
train staff are informed of this. On ar- 
rival at this boundary-station, the head 
suard obtains permission by telephone 
(all stations on lines of this kind are fit- 
ted with telephones) to proceed and 
informs the driving staff of this. The 
head guard can also, if required, clear 
the part of the section over which the 
train has just passed. The obligation of 
staffing stations for signalling-in and 
back the trains may in case of need be 
mitigated. 

As to unguarded public level cross- 
ings, it appears that there are only rare 
instances of this in Great Britain and Ire- 
land. It is, on the contrary, a rule that 
gate-keepers be used when the barriers 
are not worked from a signal box. The 
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London & North Eastern Railway reports 
that on lines of minor importance, such 
as goods lines, the barriers of crossings 
may normally be closed against the train 
traffic, i. e. giving passage to road traffic. 
Train staff in this case work the bar- 
riers. On the contrary, public crossings 
on « light railways » are as a rule un- 
guarded. There is no fencing, but in 
order to prevent cattle from straying on 
to the line « cattle guards » are placed 
on both sides of the line. Notices posted 
on either side of the railway warn the 
public. Drivers must, moreover, give 
warning by whistling and reduce speed 
in accordance with signs placed along 
the line and on both sides of the cross- 
ing. On the Deutsche Reichsbahn level 
crossings are not protected by barriers 
or other means unless traffic is intense. 
An exception is made for crossings whe- 
re there is a clear view, which are cross- 
ed by trains at a maximum speed of 
15 km. (9.3 miles). Appliances warning 
gate-keepers of the departure of trains 
(bell alarms) are only required on lines 
on which speeds may exceed 40 km. (25 
miles). At unguarded level crossings 
(one or several lines), the rule is to 
place warning-crosses of a_ different 
shape to those placed at protected level 
crossings. Level crossings at which traf- 
fic (especially automobile traffic) is 
more intense are provided by the road 
authorities with special warning signs (a 
locomotive emitting smoke) placed at 150 
to 200 metres (165 to 220 yds) from the 
railway. It was recently prescribed that 


at all important level crossings — in the 
first instance at those of the « Reichs- 
strassen » (State highways) — warning 


signs, supplemented by other signals, are 
to be installed to the right and left of 
roads. Additional signs of this kind are 
to be placed to the right and left, at 2/3 
and at 1/3 of the above mentioned dist- 
ance. At several much used crossings, 
barriers have been replaced by warning- 
lights, i. e. beneath the warning cross a 
white winking light lights up when a 
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train is approaching, changes to red 
when the train reaches the crossing and 
winks twice as fast as the white light. 
At several crossings where visibility is 
poor, powerful bell-signals worked by 
approaching trains have been installed. 
Before reaching unguarded level cross- 
ings special indicators are placed on the 
railway track, of varying shapes accord- 
ing to the visibility and intensity of traf- 
fic, to warn drivers to sound bells, 
whistle or else slow down. These me- 
thods can also be combined. On the 
Danish State Railways the guarding of 
level crossings is not required on lines 
on which the maximum speed does not 
exceed 75 km. (46.6 miles). On the 
Netherlands Railways level crossings are 
not as a rule guarded. The Dutch East 
Indies State Railways allow a mitigated 
guarding when the maximum speed does 
not exceed 45 km. (28 miles). The Swe- 
dish State Railways use automatic sign- 
als, which are cheaper than gate-keepers. 
Their first cost is usually borne by the 
railway. 

On the Swedish private railways the 
rule is to provide level crossings with 
gate-keepers when the barriers are not 
worked from a signal box. In certain 
cases, however, there are unguarded level 
crossings. At crossings over main roads, 
trains are bound to stop and not to pro- 
ceed before making sure that the road is 
clear. At other crossings they have to 
reduce speed. 


We have not taken into account here 
crossings of a private nature, situated 
within large estates that extend on both 
sides of a railway, as well as crossings 
for pedestrians. 


As regards track inspections, there are 
certain alleviations or else the service 
has been so organised as to avoid loss 
of time. On the Great Western Railway, 
lines are grouped for this purpose into 
three categories according to the nature 
of the traffic. On the London & North 
Eastern Railway the rule is for the flag- 
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men to make one inspection tour per day 
on the block-section, but there are also 
modifications that allow one single 
inspection at certain intervals. On the 
Dutch East Indies State Railways the 
obligatory number of daily inspections 
is reduced on secondary lines on which 
the maximum train speed does not ex- 
ceed 45 km. (28 miles). On the Swedish 
State Railways and several other rail- 
ways inspection tours are reduced to one 
per diem and can be done by trolley, 
but once a week this has to be done 
afoot. 

In this respect it should be mentioned 
that, according to the experience gained 
by the Country Donegal Railways, it has 
been possible to considerably reduce the 
staff of gangmen owing to the use of rail- 
cars which have, moreover, proved to be 
less destructive of the track. 

Generally speaking, no reduction of the 
daily opening-hours of stations (as com- 
pared to main lines) appears to be made, 
judging by the replies received. It ap- 
pears to be a rule that stations should 
be open to the extent required by the 
transport of passengers and goods in a 
district. On the Duich East Indies State 
Railways, however, part of the stations 
on secondary. lines are only open to the 
public at certain hours of the day, ac- 
cording to the amount and nature of 
passenger and goods traffic. The same 
applies to the Swedish State Railways, 
where rational reductions have been 
made, enabling women to be employed 
for station service. On the County Done- 
gal Railways several stations have re- 
cently been changed into « halts », which 
are only served by staff at certain hours 
for the acceptance and delivery of goods. 
On the London Midland & Scottish Rail- 
way, goods are not accepted at unstaffed 
halts. 

As to inspection of rolling stock run- 
ning only on secondary lines, it should 
be noted that the time between two suc- 
cessive inspections is not as a rule pro- 
longed; in most instances the running of 
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rolling stock is not confined exclusively 
to secondary lines. The workshops 
which carry out repairs decide as to the 
advisability of so doing. Locomotives 
running on secondary lines usually do 
longer runs than those that have to do 
more arduous and faster work. The 
Deutsche Reichsbahn states that the in- 
tervals between repairs of locomotives, 
railcars and goods wagons in service 
both on main lines and on secondary 
lines are always the same. Passenger 
coaches, postal vans and guard’s vans 
running solely on secondary lines are 
overhauled every three years at least, 
whilst on main lines these inspections 
are more frequent. 

On the London & North Eastern Rail- 
way passenger coaches used for secon- 
dary traffic are usually only overhauled 
every five years and goods wagons every 
seven years. For this latter category of 
vehicles, it is not easy to make any clear 
distinction between those running on 
main lines and those used on secondary 
lines. On the Dutch East Indies State 
Railways, for secondary lines on which 
the maximum speed exceeds 30 km. (18.6 
miles), but does not reach 60 km. (37.3 
miles), the time between two successive 
overhauls is longer than the correspond- 
ing periods on main lines. When the 
maximum speed does not exceed 30 km. 
the interval between two overhauls de- 
pends upon the general condition of the 
rolling stock in question. 

There is not, as a rule, any difference 
as regards braking rules between trains 
(passenger or goods) on main lines anid 
those on secondary lines. Nevertheless, 
on the Deutsche Reichsbahn trains must 
have such a number of brakes in action 
that the braking distance does not ex- 
ceed 400 m. (440 yds) on secondary 
lines (700 m. = 770 yds on main lines). 
On secondary lines on which gate-kee- 
pers can be informed of the departure 
of trains by bell-alarms etec., on which 
junction stations are equipped with 
home signals and on which all crossings 
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without barriers and where visibility is 
poor are guarded, the competent Minister 
may prder the same braking ratio as on 
main lines. Only the Polish State Rail- 
ways report that on secondary lines the 
braking-distance may be reduced to 
400 m. (440 yds), that on main lines 
being fixed at 700 m. (770 yds). 


QUESTION 3. a) Is the working of 
your secondury lines done by services 
distinct from those which work the 
remainder of your system ? 


b) Have you entrusted the working 
of your secondary lines to private un- 
dertakings (light railways, tramway com- 
panies, other transport undertakings, 
etc.) ? If so, state the more interesting 
conditions of contracts made with such 
undertakings; are the latter interested in 
the working results ? 


It appears from the replies received 
that secondary lines are, in several in- 
stances, worked by services distinct 
from those that operate the remainder 
of the main-line system. That applies 
to the Great Western Railway, the Sou- 
thern Railway, the County Donegal Rail- 
ways and the North Western Railway 
(State Railway of India). 


On the contrary, on other railways 
there is no difference between the work- 
ing of main lines and that of secondary 
lines. On the London Midland & Scottish 
Railway passenger traffic on secondary 
lines that are only slightly remunerative 
has been abolished; passengers are, in- 
stead carried in motor omnibuses_ be- 
longing to undertakings in which the 
railway is financially interested. The 
Swedish State Railways have, in one 
single instance (on the 6vertornea- Pajala 
section, 116 km. = 72 miles) organised 
a road service which is entirely operat- 
ed departmentally; only the driving and 
maintenance is done under contract. In 
other cases the State Railways have or- 
ganised or bought up omnibus services 
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which are operated departmentally or! 
contracted for. The operation of the} 
secondary lines is managed by distinctl 
officials when the length of the lines; 
requires it or else by officials also | 
trusted with the management of certain 
main lines. 

In no instance are secondary a 
worked by private undertakings. 


Ill. — Means of transport used. 


j 
| 
j 
QUESTION 4. — Do you use on secon-| 
dary lines, for passenger, goods and 
mixed (passenger and goods) trains 
motive power having special characte- 
ristics : | 


— steam engines of a particular ty pet 
or having undergone considerable trans- 
formations as compared to engines of ther 
current type (appliances  facilitatin 
loading of juel into the firebox, etc.); 


— diesel-engined locomotives — trac- 
iors — railcars ? 
Steam locomotives of a special type dot 
not appear as a rule to be used. i 

On several English Railways there ar 
on certain « branch lines » « push and 
pull » trains usually composed of 
3 coaches. The engines are tank loco 
motives of a usual type, apart from the 
installation of distant control which is 
usually done by hand, but also with the 
aid of compressed air from the Westing 
house or vacuum brake. Thanks to this 
installation, the engine can be controlle 
from the driver’s cab or from a cabi 
situated at the other end of the train an 
placed in communication with the loco 
motive by means of appliances runnin 
through three coaches at the most. Thi 
arrangement avoids engine shunting a 
terminal stations. 

On the Soulh African Railways th 
locomotives intended for use on secon 
dary lines are either of a special type 
owing to the restricted axle-load o 
these lines, or old main-line locomotives 
The introduction of modern types suc 
as the Garratt and 19-C has made it pos 


eee eS Se ae To - SS, @ 7 7 <e pet eer tees: jee GI 7 -_ a — _ w 
— 1191/91 — 


Light steam locomotives. — Steam railcars 


Roiler Wheel ‘A F} — 
- Load M - : verage 5 Goods compaertanente 
a cae aremeniian, Cylinder Piston H Total Adhesive that can : pe re Cost price daily “s Number a gers carried 
— bore, stroke, ee weight. weight, be hauled | on 5 level | Per mile distance sy Name Length Weight = 2> 
axe) on the level.|miles (km.).| °° km. run. | covered, 2s of prer empty. 2 ae 
(ker. /cm*). = : miles (km.). S builders. buffers. *. / i = | Floor area <= 
driving. carrying. 2 | seated. standing. z = 
Lendon Midland and Scottish Railway. 
% ' | 
| fe ... | Sentinel 602” | 24.93 Engl. t. 44 
| (18.30 m.) | (25.3 met. t.) 
= ae ea ia — ae | ad a, » 58° 21.35 Engl. t. 44 
; ; / | | (17.68 m.) | (21.7 met. t.) 
Lenden and North Eastern Railway. : 
a m=) Onl Siss & ; ss) (65 633) /25093)) sir | sy | 63/4” 9” 100 25.5 Engl. t. 19 t. 10c. 36 (58) bes 2 Sentinel 61’ 5” 2B t. | 60 1 
r046 m*) | 9 (09% m) | (0.94m.) | (171 mm.) | (228 mm.) (25.9 met. t.) | (19.8 met. t.) (18.70 m.) 
| 
‘Tae x > Sls & le (538) | 36.5 (3.58) | 300 (211) sr | 31" 6” T’ 100 29.1 Engl. t. | 23 Engl. t. 60 (96) 142 (228) 2 - 62’ 8” 31 t. 59 1 
/ 4 =) 1250 (0.94 m.) (0.94 m.) (152 mm.) | (178 mm.) (29.5 met. t.) | (23.4 met. t.) (19.10 m.) 
= = - Wis & 38 (538) ) 272(3) | sp me | 33" 6” 7 200 42.6 Engl. t. | 27 Engl. t. 60 (96) 153 (246) 2 65’ 8" ‘ 54 1 
| abn (0.94 m.) (0.94 m.) (152 mm.) | (178 mm.) (43.2 met. t.) | (27.4 met. t.) (20.01 m.) 
= -  €4s0R 565 (5.25) | gu q2s) | 300213) |) 31" | 31” 6” 7 200 41.5 Engl. t. | 29 Engl. t. 60 (96) 153 (246) 2 > 69” 2” 48 1 
| or = (0.93m.) | (0.94 m.) (152 mm.) | (178 mm.) (42.1 met. t.) | (29.5 met. t.) (21.08 m.) } 
a > 5235 og & 3B (5.38) 272 (25.3) 300 (21.1) | eS } at 6” x Od 200 105.7 Engl. t. 55 Engl. t. 60 (96) 155 (250) 2 > 110° 2” 122 1 
. a. =) : : ; (0.94 m.) ; (0.94 m.) (152 mm.) | (178 mm.) (107.4 met. t.)| (55.9 met. t.) (33.60 m.) 
Bombay, Baroda and Central India Railway. 
) sz = 7 i a an fa PS: oe “i = z. Sentinel. | 102°11" | 47.75 Engl t. < Uppers 12 Es - 
: (31.40 m. ) | « Lower » 99-104 
- East Indian Railway. 
Col Sisg & BS (SB) | WS (35-38) | 275 (19.3) _ 6" 2’ 6” 2—63/4” 9” Ss | 38.4 t. 19.3 Engl. t. | ee | 35 (56) 24annas | 33.9 (54.5) 2 Sentinel 103° 10° 36.9 Engl. t. « Upper» 10 1 
(0.76m.) | (0.76m.) | (171 mm.) | (228 mm.) | (39.0 met. t.) | (19.6 met. t.) per mile (51.65 m.) lows 
| 14 women 
| 
Great Southern Railways. | 
* Sieg kh § BBB) | B% (535) | 275 (193) 2 6" = 63/4” 9” es 20-25 t. <3 200 tons. 33 (53) = Se 2 Sentinel oe a = = — 
53 5 as) | 3335) | 25\093)| Cea) | ge 20+ 2 62's” | 21.45 Engl. t 55 i 
* ; (193) oo - 6 3/4” 9” Be : ae 555 oes = 2 > » 5" r gl. 
= (171 mm.) | (228 mm.) (19.02 m.) | (21.8 met. t.) 
Polish State Railways. 
19 atm. 1060 mm. | 1000 mm. | 177.6 mm. 254 mm. 100-150 |27.6-40.8 met. ‘| os fade wagon| 60-70 km. igs zloty (‘)] 250 km. | 2 | Clayton » = | 33.1 | 65-70 32-35 | 1 
.0.m 
2 atm 762 san. 762 mm. | 152.4 mm. | 177.8 mm. 100 31.2 met. t. » 70 km. [1.30 zloty (*)| 250 km. 2 Sentinel 16.9 m. 30 t. ) 63 x» i 


(‘) Per km. — 1 zloty = 0.58 gold-fr. approx. 
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; Railcars or locotractors 


Service. : | . Length over buffers. Weight empty. Passenger sarrying Goods compartments. Driver's cabins. Engines. | ‘ ee ee ees Wheels - Average | 
Name SSS capacity. = es 7 Yumb on the level daily distance A 
Diesel. mixed oF Floor area, Loading & 3 Buffing gear. Brakes. IiNtarnbher ILP. Number ee ae e, i a % Regie Ae Cost price, | Bat x 
2 service. in service. assenger. s. : builders. Ft.-in. Metres. Engl. tons. | Metr. tons. s : Number. capacity. = Location. a Builders. of of each of engines 2 speeds. PASUIIse astic. i =| per mile run (*). veaniielace 
ete. P s good pass.-goods. Seated. Standing, Sau fue Me Wapll (tous: 2 Crlindare! eee ms one I m, p. h. km. /h. tyred. elastic all-metal. aR I reversible? 
London Midland and Scottish Railway. 7 
3 3 | Leyland ay 12.52 10 1/2 10.6 40 re = 10.7 1,00 oh 2 1 at { Springless, | Vacuum and Leyland 6 95 e3 Mech. 2 56 90 _ . a ; 2 F . 
| ee ua oe rele zs Yes Serr bi a ra Yes Used i cross-country aud 
| 3- 168 | 3- 2704 Built as twin coaches. A 
London and North Eastern Railway. 
Armstrong , | P ‘ . Armstrong ae P on : 
1 1 = ae Whitworth Co. | 63/ 4”” 19.30 42.5 43.18 60 es 1 46 4.27 1 2 > 1 Lec pe Na > Whitworth! Cor 6 250 1 electr. variable 56 90 oa 30 > 185 297.7 
2 2 » + > > > > > ae 1 > > 1 2 > 1 P > > 6 250 1 > > 56 90 383 616.4 
metas = 26 1/2 ag aoe *P& | Westinghouse > <n woe a 268 430.2 
1 1 a > | 53/ 0 16.15 19.1 19.4 57 Bh 1 29 2.69 / 2 > 1 Aas Bie Pata nralea > 6 110 1 » > 58 93.34 ves «Langs type oe 259 416.8 
South African Railways. 
H = | oF 1 S. A. R. | svi 9.73 21.3 21.64 30 ors 1 37 3.43 1 4 ee 2 none hand brake Hudson 6 91 2 mech, 3 35 56.3 bee = 6 88 146 11,12 4. 
1 rs A 1 > 38/0” 11.58 o5°5 25.9 45 eat 1 47 4.36 14 1 > y, Standard > Leyland 6 80/100 il > 4 40 64.37 ae Be 6 4 ; 
1 aes Ea" 1 > 3770" 11.27 26 26.4 32 moe if 57 5.29 17 1 > 2 none > Hudson 6 91 2 > 3 55 88.5 a ae 6 se a 
| 
1 1 en ee > 37° 0” 2 26.5 26.9 60 eae oe ch wee aa: 1 > 2 > > » 6 91 2 > 3 55 > = oe 6 70 | 112.65 — 
2 2 = | =.. > 37’ 0” > 25.8 26.2 49 ae ona aoe te oes 1 > 2 > > > 6 91 2 > 3 55 > se he 6 mS =) 
7 25 5 4.6: ; 1 hand brak i 
3 3 > 37” > 25.8 > 39 a3 1 50 ise ey 2 : z milcaeoraes x : a 2 > 3 55 > sh a) 6 136 218.8 | 8.48 d. 
air 
1 1 a§ pe > 37’ 0” > 29 29.45 49 coe Bee se oo mee 4 > 2 > > > 6 91 2 > 3 55 > = oe 6 86 138.4 17.58 d. 
5 ie. 2 2 > | 37707 > 29 > 33 Ps 1 60 5.57 18 4 > 2 > > > 6 91 2 > 3 55 > # Ss 6 } 30 128.75 14.00 2. 
| 86 138.4 8.67 d. 
28.8 29.25 4.6 i ; 
1 are Be. 1 > | 3770" > 28.8 29.25 39 Fee ih 50 4 1.5 1 > 2 > > > 6 ‘ 91 2 > 3 55 > ee Bo 6 144 317 11.33 d. 
1 1 = Pes | > 37’ 0” > 29 29.45 49 oes S54 a Bao Rr: 1 > 2 > > > 6 91 2 > 3 55 > ae otk 6 107 172.2 16.49 d. 
1 ae ee 1 > 37’ 0” > 29 > 42 ae 1 42 3.90 1.3 1 > 2 > > > 6 91 2 > 3 ag ; > - P - : ae 
| . 
1 ié - 1 | > 370” > 28.7 29.16 40 hs 1 34 3.15 1.0 1 > 2 > > > 6 m1 2 > 3 55 > “2 ¥) 6 14 14.13 d. 
1 = rrr 1 > 3770” > 28.6 29.05 34 a 1 64 5.04 2.0 1 > 2 > > » 6 OL 2 > 3 55 > SS te 6 8.60 d. 
ae a Drewry ; 6vro” 18.28 73.5 74.67 54 ea eee eee ne Ses 2 1 at 2 Standard compressed air Parsons 8 150 2 > 5 = ; 
i : i ae | each end S.A.R. 2 Lal oo aa oe 8 
Great Indian Peninsula Railway. 
Be oF TO) 49’8 1/2” 14.84 16.2 16.46 58 Ai wes: ays aan 25h re > 4 central > Armstrong 6 95 2 oT /, 7 
| 1 oath te kote Whitworth ‘Co. electr. variable 40 64.37 ae xb 8 
_ 
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Railcars or locotractors (continued) Taste Il (continued) 


‘ x : f Weight "aSSEI | Dyiver’s cabins “ale 7 7 Fi Engines | | Maximum speed : 
: = cap ee ee : == =— (ate. | Number | on the = —— in 
| ee = oO - e 5 = Suftine gear 3rakes Numbe LP Number | Lo | f = > == E Remark 
e Fon Fein Maises 5, ae | Meee | ; i Fl or ar _|  Loacing | s Buffing gear Brake eae we 1 es nae a pare | mission. | oe peut ; 
gi. t | I ons | Seated Ik ispempbay = aa | tpaaty | vocation su rs ) : oF ; ng i | | I | ul. p h | km: /h tyr 2 
| f Me. | Engl. tons cylinders engine in service. | | 
ee eee | | 
a a a ee ce eee eee ae) eee ee =. es | 
County Donegal Railways. 
Petrol , ] | . = | a 1 1 1 2 | _ = = . 1 
; a3 ‘ 220” | 670m 1.0 106 | 22 | Not stated | In small special trailer le Be { Central Pedal and hand Ford { | , Mech. | 4 | 36 57.93 ; Can haul another motor vehicle or goods wagon (but no 
2) Rd E : | | coupling | | rd y coaches). 
N Works {| 30°07 |, 9.14 6.0 6.09 | 30 | > | 4 y > Reo | 6 35 < > | ! 36 | ( e 201.15 ) Do. 
| | | | | | 
ese 3 hy E a | we . 
Diesel =a | 32” 0" | 9.75 7.0 7.11 30 | > es é { > vacuum and Gardner 6 74 3 > a 36 | | | 6 16 2074 : Can haul another motor vehicle or 1 or 2 goods wagons 
132 hand | | or an ordinary coach. 
ss } ez ov 7.0 30 | > ee : Need > 6 74 o | > 5 36 | | } Do. 
| | | | | 
I ol ) - , 
ToL I. | 92° 0” | 6.70 m 1.0 1.06 | 2») | A { pedal and hand Ford 4 35 ee | > 4 36 j 7 120.7 Can haul another motor vehicle or one goods wagons (no 
| | | | | | ordinary coach) 
227 0” | 1.0 > 20 | 5 “| > 4 35 n > 4 36 | : | 5 4 i 3.30 > Do 
sé 2y 0” 8.53 m 6.0 6.09 30 | 3 | > > Reo 6 35 é > { 36 ; | { 1 222 ) Do 
z rewry Car Co Bs 0” | 6.0 30 =; met hand Baguley 4 35 ots > 4 | 36 8 12 193 ] ; Do. 
| | 
1024 | 
Diesel i934 } 44 0/7 13.41 m 115 | 11.67 | {] | : { front 4 vacuum and Gardner 6 74 | : > | 5 36 | “8 5 160 257.5 3.14 ‘an haul another motor vehicle or 2 goods wagons or 
‘ 1935 - : | | hand 1 passenger coach. 
—_ W = 44’ 0” 4] > { lobed » > | 6 74 | > | 5 36 | | | 8 0 > Do. 
“ae Vee | | : 
“te ay 0” 11 > 1 | 4 > | > 6 74 3 > 5 36 8 Not yet in et Do. 
| | | 
1933 C.D.R.J.¢ 20° 0” 6.10 m 11.0 11.17 | 1 ; | | { driver’s | 1 > 4 : 6 74 a » | { 20) 32.18 x { 50 80.5 3.20 2 (m the level can haul 10 ordinary loaded wagons at 
cabin | 15 miles (24 km.) an hour. 
Great Northern Railway, 
Diesel 1932 G.N.R 44 0" 1341 m, | 19.0 19.3 50 = : : ss | , 2 lat | 4 standard A. E. C. 6 100 | 1 > | 5 45 72.42 : star 80 | 289.7 6.2 > Mixed traffic. 
| | : | each end | 2 buff. | 
46’ 0” 14.02 21.0 | 21.33 40 $A = s a ae ? | 1 > > Gleniffer 6 120 | 1 electi | 45 200 321.8 7.5 > Can haul 6-wheeled carriage. Mixed traffic. 
1934 | 90 6” | 15.39 } 14.75 | 15.0 50 | : 5 : 1 front { central > Gardner 6 96 | 1 mech | 5 45 ah 230 | 370 4.2 > I Used on secondary lines, 
* 1 | - : | | | coupling 
1935 2 | 506” | | 15.0 | 15.24 6 (I)-32 (11)} | — . | ie a 1 4 > > > 6 102 | 2 | 5 | 36 57.93 23 5.6 > Two-coach set. Power vehicle alone in service. Only 
| | | 62 (TH | | | | ; used in mixed-traffie shuttle service. 
193 | 2 | | 8 (III) | 1 > 1 | | 
33 ! : | 207 1/277 8.11 m | 7.0 7.11 | 28 : a ne bes 2d =e pedal and hand > 4 60 1 > 5 45 Howden & ‘ 170 | 273.6 3.6 > | Converted road bus. Used on main lines. 
shy | Meredith 
Petrol 2 2 270" | 7.92 | 6.5 | 6.59 | 24 4 4 A, E. C. 6 90 | 2 | 5 45 > 150 241.4 4.9 > > Do. 
| | | t t z 
Great Southern Railways (Ireland). 
-etro I H 997 Grr =o | e a | OTK ! / 
Petre - Car Co. | 23'6 7.20 m. 8.0 8.12 30 2 1 at 1 standard > ae 4 70-75 a > 3 38 61.15 7 2 yes / Res yes 5’ 3” (1.600-m.) gauge. 
; . ; " | | each end a 
- 2 WY 6" 6.25 | 5.5 5.58 28 4 4 | : = eee > 4 > > ays 1 40 568 > | 3 25 40.23 a ae . | a 3° 0” (0.91-m.) > 
Electric - = G.S.R 1257 8” 38.30 > 80.0 | 81.28 33 first bo 1 63.0 5.85 _ 2 > 4 > vacuum British Thompson] 2 engines Sire 2 > ine 45 2.45 | 2 < x | a 5° 3” : 
r 1 “ 3” (1.600-m.) > 
96 third Houston Co. | } | 
| | | 
Netherlands Railways. 
Petrol | | | | | \ ' F 
tractor 1927/1932 a2 Schy 1119/16” 5.78 m 11.6 | 11.8 ae es a on | ae | ay 3 2 outside 4 standard pedal and hand] Kamper, Berlin 4 50 52 mech. 4 te 30 ss = yes po about 50 } 0.30 fl. p. km. r= 
Net] Is | in cabin buffer | | 
a Amsterdam | | | 
Diesel \ } | | 
* traetor 1934/1935 53 W exRS DOO, 2¥ 7 1/2" 7.22 m. | 20.7 21.0 wa = Gs ds ie | | 3 » 4 > > Stork, Hengelo 4 72 53 electr. ae 2 60 a é” ves ee . > | 
Petrol ’ ; | | | 
railear 1923 3 e fma o1’ $ 1/2” 17.57 m 33.5 | 34.0 | | 10 | | 2 ends 1 tandard standard N. A. G 6 - 75 6 mech 70 | y 63 20 
° m. aap “0 Si al z || s ste é é € N. A. G ‘ . aie ) on es # 263 0.36 ves Will. be Mead 4 = “he. 
a a | 10 | | buffer Westingh. | | : 1 be converted into diesel railcars. 
, 95 10 : 5 gy ¢ r 79 315 | 39 3 5 | o TAS 75 20 : | 7 } 
0. 1924 1 1/2 17.92 m. 31.5 32.0 34 1 64.6 6.0 = 2 do. 1 do. do. N. A. G. 6 75 20 y | as | ies 70 os sea yes *. 239 | 0.30 yes | Do. 
} | | 
Diesel | | 
railear 1926/1927 8 yes 1 lawa 36' 41 11/16" 27 m 8.2 8.5 b 2: 0 ‘richs-T asse! 15 7 aan 2 P i 
: 1 Alls 36 Af 11/16 | 11.27 m 18. 18.5 3rd 43 24 is = sis és 2 do. { do. do. Frichs-Thomassen 6 115 8 > “ | 70 yes 2 180 0.20 > yes New engines in 1935. 
i 1929 B) aren 
do. 92 6 yes Alla 36'4444/16"| 11.27m. | 212 21.5 3rd 38 22 2 Stork-Ganz 15 6 » 7 7 : | 
Petrol 3 Allan 64 | | 7m 1.5 3rd 3) eta ey mae at 2 do. 4 do. do. tork-Ganz 6 115 i] a4 a 70 eee yes oo 181 0.20 > yes Do. 
railear 1929 Ks yes Werkspoor 647 4” | 19.60 m. $4.3 45.0 sec. 16 8 1 56.0 5.2 * 2 do. Z do. do. Deutsche Werke, 6 115 14 » ne es 75 ; | ee yes 273 0.30 > / yes 
; 3rd 49 9 Kiel : = Me a los 
Diesel | 
triplet | 
railears 1934 10 yes Werkspoor (25) sec. 48 16 Scharfenberg Knorr Maybach (35) 12 410 70 electr | 140 
oe yes c 25) | - r- | - 4 | | Scharfenberg orr- Tey Dae 4 : ee | ove : . yes oe 550 (1) 1 i rese! 
se _ (10) 206’ 1/2” | 62.80 m. 97.0 98.5 3rd 112 16 1 118.4 11.0 # 2 » 4 Unirop autom Lambertsen Stork-Ganz (5) 8 350 10 » “ | ry 140 : os yes Ee 550 (2) Mei () Ceanct st eee 
I 1 \ Allan (5) | | | brake. 7 ; + 
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Railcars or locotractors (concluded). 


5 . > . fi O 14 e P 
Length over buffers. Weight empty. Passenger carrying Goods compartments. Driver’s cabins. Engines Maximum speed Wheels Averag Cost price, 
g P Pp daily distance Are 
Name ————— SS capacity. as Number on the level i fn alc per mile ape 
A of Floor area. Loadin os Buffing gear. Brakes. Number H.P. Number B rene of i =) ati (or per km.) ible? 
goods, mixed holden atta N 7 ; 4 : : ors 2 Locattlt a : t eee of engine mission. ppeades h pneumatic- Sliaskins ail znaial, run. (*): reversible? 
Ba eost n 3. Ft.-in. Metres. Engl. tons. | Metr. tons. Seated. Standing. Number. wee 5 raat ae 5 4ocation. A Builders. epider reo Re service Ii m. p. h. km. /h. tyred. miles 
| . feet. : 6. | 2 : gine. ; f 


Polish State Railways. 


| Petrol 1931 a | ea Ee Austro-Daimler 73” 107 | 22.50 m. 18.5 18.8 56 aa a ac ee avs 2 2 Standard Hydraulic Austro-Daimler 6 80 2 Hydraul. 2. 62.0 100 | Yes bey 186 1.38 (0.86) 21 = 
. | , Mixed traffic. 
Diesel 1928/1934 12 ake ec Lilpop 41" 4. 12.60- 13.6-14.3 13.8-14.5 50 ee 1 21.0 1.96 3.9 m" 2 ia 2 special Westinghouse Saurer, Ganz 6 100 } 12 mech, 4 44.7 72 | Yes 279.6 0.82 (0.51) zl. > 
43/7 5/8/" 13.30 m. 13.8 cu. ft | R Mais Une 
i > 8 a in 5 = Cegielski 60” 1/2”- | 18,30- 27.0-31.5 28,32 81 Fa 1 28.0 2.6 2 2 > > > 6-8 150 4 > 4 80.8 130 | > 310 00 0.92 (0.57) zl. 2 
2= Kiel 22.20 m. : 
| Electric * 
| Swedish State Railways. 
Diesel 1935 A.B.-Slipmateriel | 24’ T 1/4” 7.50 m. 17.3 | 18 tes Rae eae | a can wae 4 Middle 1 standard compressed Wisconsin Motor 6 150 1 ‘tnech, 5 31.0 50 ten <5 yes a - on > 
air Corporation j 
> 1933/1935 _ 15 nA Salmar Verkstads |22/ 3 5/16] 6.80 » 17.3 - 18 Ree 38 Sas | a a oe { > 4 > > A.B. Bolinder- 4 150 1 }> 5 31.0 50 Se on > ion ee ous > f 
A.B. : Munktell i f e 
Petrol > 13 — om | H. Carlsson ea Re 6.5 6.6 24 20 3 65 a oe 2 both ends 1 special vacuum A. B. Seandia- 6 100 ] > 4 50.0 80 ae yes > A e “53 
| Mek. Verkst. Vabis s 
Swedish Private Railways. 
- i . 
| Vastergétland-Goteborg Railway. | 
“ I er 
| Petrol 1924 1 a sa Kalmar Verkstad | 35’ 2/7 10.72 m. 12.8 13.0 30 a i a ene ae 2 | both ends 1 central buffer ;hand and com-) NAG, Berlin 6 | 70 al pneumatic = 31.0 50 oe a yes 136.7 220 45 (28) yes 
| | A. E. G., Berlin of standard pressed air ; 
type , 
Petrol 1925 ae 3 Deutsche Werke, |58’ 9 9/32”) 17.90 m. 25.5 26.0 60 Re 1 17.2 1.6 0.3 t. 2 > 1 » » Deutsche Werke, 6 150 lea D> a 37.3 60 as x > 134.2 16 69 (43) » 
, as Kiel 60 oe 1 17.2 1.6 0.3 t. Kiel 134.2 216 
7 | 52 a 1 38.7 3.6 0.6 t. 151.0 243 
1 a 
of Petrol ~ 1930 = | s 1 | > 42° 1 1/2) 12.84m. 17.5 17.8 39 3s 2 10.7 1.0 0.2 t. 2 4 » > NAG, Berlin 6 100 1 we 31.0 50 - oe > 109.3 7% | 69 (43) id 
Bergslagernas Railway. | 
~ Petrol 1933 = Yes  |Nydqvist & Holm,/297 4 9/167| 8.65 m. 7.3 7.4 40 15 Post _and lugg. inside 0.8 m2 (8.6 sq. ft.) | a oes | n front hand and Maybach 6 90-105 1 eck a 25.0 40 se yes 
| = | | ~ Syollhiztéan Lugg. outside 2 m2 (21.4 sq. ft.) bumper bar vacuum | | | 
Halmstad-Nassjé Railway. 
Luggage both ends standard {hand and com- 
= ee | Deva (ASEA) 52’ 6” 16.00 m. 27.6 28.1 50 foe 1 50.6 | Ad 1.5 t. 2 I 1 compressed Atlas-Diesel 6 75 1 tric a 37.3 60 a5 Yes 
luggage \ a 
> > 39.9 40.6 oe ea 2 152 ale 14.2 3:3 t. 2 > | { » » » 8 160 1 on 37.3 60 a > 
15 | 7.0 
Luggage : | : | 
44 3 1/2"| 13.50m. 37.7 38.3 ée He 1 152 | 14.2 2.0 t. 2 | >| 4 » » » 8 200 le ( > ie 40.4 65 od 
- Gs: SE — —_ - —— Se a a roe ———EEE 7 a ,. ee SS le 7 a - 
‘jis 5 9/3277 5.62 m. “14.8 15 ade see ” oo oe see a middle 4 standard lever Wisconsin 6 60-105 it : os 18.6 30 Re as. 1 
715m. 52 5.28 25 a 1 10.7 1.0 0.2 t. 4 front 4 special mech, Ford ; 4 40 1 a 25.0 40 ae on 1 
Ss: 33° 6 3/4”) 10.23 m. 14.2 14.4 36 = 1 10.7 1.0 0.3 t 2 | both ends 1 standard 
1 ; re 33” 6 3/4”\ 10.23 m. 148 iss 1 : 1.0 0.3 t 2 1 5 : ; 4 40 5 37.3 60 z Be 1 
1 - 49” 7 9/32") 15.12 m. 25.0 25.4 65 s 1 20.4 2.0 2.0 t 2 > 1 » compressed Scandia Vabis 6 90 2 se 46.6 75 aad ee i 
air E 
& a re | ae 49/109/32”| 15.20 m. 23.6 24.0 65 Bt 1 20.4 2.0 2.0 t 2 3 1 * = 5 6 110 5 _ 56.0 90 "3 * 1 
i at ui Post. | ee 52 6” 16.00 m. 29.5 30.0 44 : 1 86 8.0 2.0 t 2 > 4 » » Atlas Diesel 6 15 1 el vt rie 3 37.3 60 + as 1 
1 > an 45°11” | 14.00m. be A ttm. fh coe | Tas Le a 1 118 ete 2.5 t 2 : 4 > » > 6 120 1 1 
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sible to activate the traffic without any 
increase in staff expenses. 


The East Indian Railway uses small 
steam locomotives hauling a very small 
number of coaches. Owing to the low 
price of coal, motor-vehicles have not 
been introduced. Three « Sentinel » 
steam railcars are however in use, their 
tractive effort being fairly low. 

The Dutch East Indies State Railways 
only use, on secondary lines, locomotives 
withdrawn from service on the main 
lines. ; 


The Swedish State Railways authorise, 
in certain given cases, the running of 
trains only staffed by a driver and a 
guard on lines where traffic is very 
light. In such cases the guard is bound 
to help the driver when the train is run- 
ning on a clear line. Moreover, the re- 
gulator, the brake valve, the sanding 
gear device and the whistle must be so 
arranged that the locomotive can be 
controlled from both sides of the cab. 

To a certain extent use is made of 
« Sentinel » steam railcars in place of 
ordinary steam trains on lines carrying 
light traffic. Nevertheless, these vehicles 
have proved to be insufficient on lines 
on which the traffic is more active; but 
as they are staffed by only two men, 
there is a certain saving on staff. (See 
Table I.) 

On the London & North Eastern Rail- 
way only the shunting of goods wagons 
is carried out by diesel locomotives or 
tractors. ; 

The Swedish State Railways use loco- 
tractors on a fairly large scale, mostly 
for shunting goods wagons at medium- 
sized stations, but also for hauling goods 
trains over short distances on lines with 
little traffic. They are driven by one 
man taken from the traffic department. 
Apart from the savings on staff, other 
advantages have become apparent : 
shorter stops of goods trains, improved 
service as regards delivery of goods 
wagons to users, etc. 
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There are numerous types of railcars. 
This method of transport appears to be 
rapidly developing. Railcars have often 
shown themselves very useful in retain- 
ing and increasing passenger traffic (see 
Table II). 

The County Donegal Railways state 
that they have achieved their object 
when introducing railcars (in 1926), viz. 
reduction of train staff. Whereas a steam 
train means the use of four men, a rail- 
car is only staffed by one man, who car- 
ries out all the duties. The cost per train- 
mile is also much lower: the railcar-mile 
only costs one fifth of the steam-train- 
mile. Maintenance expenses for railcars 
are appreciably lower.  Railcars also 
made it possible to raise the average 
speed; in addition long and tiresome 
stops in stations are avoided. Light and 
inexpensive units enable more rapid and 
more numerous train connections. 

Several railways state that they use 
railcars for supplementing regular pas- 
senger trains on certain lines or for, 
entirely or partly, replacing steam trains. 
The Great Northern Railway found that 
the running expenses of a railcar are 
on the average 5.75. pence lower than 
those for a steam train. No change in 
the average speed has been recorded. 
The London Midland & Scottish Railway 
states that the saving varies appreciably 
according to operating conditions and 
other circumstances, for instance, ac- 
cording to the trips made. Speed de- 
pends upon the operating conditions and 
condition of the track. 

The South Indian Railway found a 
saving of 2.24 annas per train-mile as a 
result of using railcars, but there has 
been no increase in the average speed. 

The Great Indian Peninsula Railway 
estimates the reduction in staff at one 
man and of the cost price at 1 rupee, 
5 annas and 5 pice per train-mile. The 
average speed has been increased by 
4 1/2 miles. 

‘The Danish State Railways use loco- 
tractors and railcars requiring only one 
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man (steam locomotives need two men). 
The train-speed has, as a rule, not been 
increased. The reason is that the legal 
requirements do not allow the speed to 
be increased on secondary lines that are 
not fenced-in, owing to the varying visi- 
bility near unguarded level crossings. 
The Swedish State Railways mostly use 
railcars driven by one man. This method 
has lowered the cost price per mile run 
by about 50 %. Certain short lines have 
been entirely motorised, the result being 
an appreciably increased average speed 
in certain instances. 

On the Deutsche Reichsbahn it has 
been possible to reduce train staff to a 
minimum after fitting the compressed- 
air continuous brakes. According to the 
general regulations (in force on _ all 
lines), passenger trains having 12 axles 
at the most on lines having gradients 
below 1 in 200, goods trains having 30 
axles at the most and inspection and 
breakdown trains are allowed to run 
without having any train staff on them. 
On the other hand, small « Reiseziige » 
(light trains), « Grossgiiterwagenziige » 
(bulk goods trains) and « Grossgiiterwa- 
genzuge » to which there are coupled 
ordinary wagons and having a_ total 
length of 300 m. (330 yards) at the most, 
as well as goods trains of ordinary wa- 
gons and having 60 axles at the most 
(and more after special permission is 
given), must be accompanied by one 
train-man. In the absence of any train 
staff, the driver also acts as guard. A 
fireman (or assistant) may be detailed 
to act as guard. The driver’s cabin of 
railcars must, as a rule, be staffed by 
two men (driver and fireman or assist- 
ant). The guard may also perform the 
service of the assistant. On trains hauled 
by small locomotives (Kleinlokomoti- 
ven), and exceptionally on other trains, 
a one-man service is allowed. It has 
thus been possible to reduce cost prices 
to a considerable extent. Traction 
charges per train-km. amounted recently 
to 0.35 Rm. for railcars and 0.70 to 0.90 
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Rm. for light steam trains of a hauled 
weight of 80 to 100 tons. 

The following table shows the percent- 
age of the 22900 km. of standard-gauge 
secondary lines run over at the maxi- 
mum respective speeds indicated : 


1935 4927 

Q/o 9/9 
Up to40 km. (25 miles) 23.8 69.6 
From 41 to 50 km. (26 to 34 miles) 56.4 29.5 
From 51 to 60 km. (32to 37 mils) 19.4 0.9 


Above 60 km. (37 miles) 10 

QUESTION 5. — a) State the aggregate 
length of secondary lines on which there 
are used the various traction methods 
described in your reply to the previous 
question (Question 4). 

b) State, if possible, for each method 
the number of train-kilometres (or train- 
miles) run each day. 

c) State the percentage which these 
figures represent in proportion to the 
total number of train-kilometres or train- 
miles run each day on your system. 


The table hereafter shows the use of 
the various means of traction described 
in the reply to question IV. Steam loco- 
motives are only included in the table if 
they are of a particular type. 


QUESTION 6. — a) Is there, on your 
locomotives or rail motor cars which are 
driven by a single man, an appliance 
which automatically stops the vehicle in 
case anything happens to the driver, 
such as the « dead man’s handle », for 
instance ? 

b) If not, are you obliged to have on 
the train a second man who has access 
io the driver’s cabin ? 


Steam locomotives and railcars are not 
fitted with appliances that automatically 
stop trains in case anything happens to 
the driver. The replies received do not 
mention any arrangements made for the 
purpose of making access to the driver’s 
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cab possible in case anything happens 
to him. In road service, the engines 
must as a rule be staffed by two men. 
Locomotives driven by only one man 
are only used for shunting. 

Vehicles driven by internal-combus- 
tion engines, on the contrary, are fitted 
with an appliance of this kind, bringing 
the train automatically to a standstill. 
On some railways this device is obliga- 
tory if the driver is alone. 

On the Deutsche Reichsbahn one-man 
driving is allowed under certain cir- 
cumstances. In addition, the fitting of a 
safety device is required. In case of any 
break-down to this device, it must al- 
ways be possible for a train-man to pro- 
ceed to the driver’s cab. To make one- 
man driving possible on secondary lines 
carrying little traffic, other attenuations 
may be introduced. 


On the Great Western Railway diesel 
vehicles are driven by one man only, and 
a « dead-man’s handle » does not exist. 
The driver constantly keeps his foot on 
the accelerating pedal, but even when 
that is not done the vehicle continues 
to run. There is, however, a guard on 
the car who can, in case of danger, work 
a lever which cuts off the feed and sets 
the continuous brake in action. 


The London Midland & Scottish Rail- 
way only has Diesel vehicles (for shun- 
ting purposes) which are fitted with the 
« dead-man’s handle ». However, shunt- 
ing work is not allowed with a vehicle 
driven by one man: a staff of two men 
is obligatory. The guard of a train al- 
ways has access to the driver’s cabin of 
diesel vehicles. 

The London & North Eastern Railway 
has had the « dead-man’s handle » fitted 
to diesel vehicles, on which there are 
nevertheless two men. 


The North Western Railway (India) 
has 6 motor vehicles manned by only 


one man. Only one of these vehicles is 
fitted with the « dead-man’s handle ». 
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The County Donegal Railways report 
that their diesel vehicles have no stop- 
ping device of this kind and that they 
are all staffed by only one man, as there 
is no obligation to employ two men. 


On the Great Northern Railway (Ire- 
land), the motor vehicles are fitted with 
a pressure-reducing valve which the 
driver must open when running. When 


the valve closes the vehicle stops, but ~ 


not by the action of the brakes. On the 
new vehicles this valve will be put into 
communication with the vacuum brake, 
in order to obtain braking by the « dead- 
man’s handle ». 


QUESTION 7. — a) Have you made 
any alterations to passenger coaches or 
luggage vans running on secondary lines, 
in order to: 

b) reduce the number of passenger 
classes or creating one single class ? 


c) provide access, whilst the train is 
running, from the coach to the engine ? 


d) reduce as much as possible the 
dead weight hauled ? 


It appears from the replies received 
that there are not many instances in 
which alterations have been made to 
passenger coaches for the purpose of 
reducing the number of classes or creat- 
ing a single class. ‘Motor vehicles as a 
rule have only one class, which has also 
had an effect on the number of classes 
on ordinary trains. 


The Great Western Railway has had 
old coaches altered into trailers having 
only one class, for motorised traffic. 


The County Donegal Railways men- 
tion that the 2nd class has been abolish- 
ed on steam trains, the result being a 
reduction of one third in the weight of 
carriages. It is intended, later on, to do 
away with one more class, with a view 


to obtaining a certain similarity to motor © 


vehicles. 


On the East Indian Railway certain 
alterations have been made to passenger 
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coaches with a view to having, on cer- 
tain secondary lines, only two classes : 
« Upper » and « Lower », instead of four, 
viz. 1st, 2nd, Inter and 3rd. 


On the Great Indian Peninsula Rail- 
way a single class has been introduced 
on certain lines. 


The Dutch East Indies State Railways 
state that a single-class system is not in 
keeping with the nature and require- 
ments of passenger traffic on secondary 
lines and that for this reason, on certain 
lines two-class rolling stock is used, and 
on others three-class vehicles. 


On the Polish State Railways 1st-class 
has been abolished. 

On none of the Railway systems con- 
sulted have arrangements been made to 
give access from trains or coaches to the 
locomotive. Except for what has been 
done on the County Donegal Railways, 
as mentioned above, there are no in- 
stances in which passenger coaches and 
wagons have been altered with a view 
to reducing the weight of trains. 

On the Deutsche Reichsbahn no im- 
portant alterations have been made to 
carriages in service, but it is planned to 
reduce the tare of coaches when new 
vehicles are built. 


The Danish State Railways mention 
that the load of trains has sometimes 
been lessened by carrying goods other- 
wise than over secondary lines. 


On the County Donegal Railways, as 
regards goods traffic, an attempt is being 
made to lower the weight of trains by 
forwarding wagons (loaded to full capa- 
city) to transhipping stations. This 
system cannot however be carried too 
far, in order not to cause loss of time 
to consignees and avoid traffic, for this 
reason, going over to road-transport. 


QUESTION 8. — a) Do you attach 
trailers (passenger or goods) to railcars? 


b) If so, how many and what are their 
characteristics ? 
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c) Is there any intercommunication 
between railcars and trailing passenger 
coaches ? 


It appears from the replies received 
that on various railway systems there 
are different methods, both as regards 
the haulage of passenger and goods roi- 
ling stock by motor vehicles and as 
regards providing inter-communication 
between a railcar and its trailers carry- 
ing passengers. 


The Deutsche Reichsbahn allows one 
single carriage to be hauled when the 
tractive effort of a railcar, on account 
of the speed and gradients of a line, 
enables this to be done. Inter-commu- 
nication between a railcar and its trailer 
does not exist unless the latter is fitted 
with multiple-control devices. 


The Danish State Railways allow trai- 
lers of a maximum normal weight of 
40 tons each being hauled. Most of the 
petrol vehicles have a low tractive effort 
and can only haul 30 tons at the most. 
Vehicles can eventually be run as twins 
and if the two motors are in action 
(driving staff of 2 men) they can haul a 
total weight of 55 tons. In the case of 
passenger-carrying trailers, inter-com- 
munication between them and the motor 
vehicle is provided. 


On the Great Western Railway a train 
comprising up to 4 coaches may be 
hauled by a railcar, which gives the ad- 
vantage of being able to vary the carry- 
ing capacity according to requirements. 
Diesel vehicles are not fitted with buffer 
gear or couplings and consequently can- 
not haul trailers. These vehicles have 
no exit at the ends. 

On the London Midland & Scottish 
Railway a single « Sentinel » railcar 
may haul a 4-wheeled goods wagon. 


On the London & North Eastern Rail- 
way a trailer, such as a passenger coach, 
a horse box or fish wagon, a luggage- 
van or a milk-van, when fitted with the 
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continuous brake, can be hauled. No 
passage is provided between the motor 
vehicle and the vehicle trailed. 


The South African Railways allow a 
light wagon to be trailed for carrying 
milk and cream, whilst in another case 
it is intended to use such a wagon for 
carrying other goods. 

In addition, there are now under con- 
struction two large railcars — as a trial 
— which will be able to haul passenger 
coaches. Intercommunication will be 
provided. 


The Great Indian Peninsula Railway 
allows one wagon to be hauled in case 
of need. There is no inter-communica- 
tion. 


On the County Donegal Railways pas- 
senger coaches or wagons may be coup- 
led to railcars to cope with traffic peaks 
and to supplement steam train services. 
For passenger-traffic there is a light 
vehicle (of a weight of about 3 tons) 
having 32 seats and fitted with motor- 
bus seats and large windows giving a 
clear view on all sides. The smallest 
motor vehicles can haul one of these 
trailers. They are put into service on 
fair days, public holidays and other spe- 
cial occasions. Four of these trailers are 
in daily service. For the goods service, 
small open wagons are used, with re- 
movable tarpaulins, for carrying small 
packages; these wagons have the advant- 
age of being able to be hauled by all 
motor vehicles. There are 18 vehicles 
of this kind in service. Weight : about 
3 tons. 

There is no communication between 
the motor vehicles and the trailers. 


On the Great Northern Railway (Ire- 
land) trailers are only coupled to a die- 
sel-electric vehicle : to this vehicle an 
ordinary 6-wheeled passenger coach can 
be attached. There is no inter-communi- 
cation between the railear and the trai- 
ler. 

On the Great Southern Railways (Ire- 
land) vehicles of the « Drumm » and 
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« Sentinel » types can, in case of need, 
haul one carriage. There is no inter- 
communication. 


The Polish State Railways authorise 
the coupling of a single 4-wheeled pas- 
senger coach, with inter-communication. 

On the Swedish State Railways one or 
two passenger coaches or two wagons 
may be coupled to large railcars. Inter- 
communication can be established and 
exists as a rule. Railears of the small 
type can only haul one light trailer car- 
rying luggage and express parcels. A 
trailer of this kind weighs 2 tons and 
its carrying capacity is 3 tons. 

On the private Swedish railways two 
wagons of an ordinary type may be 
coupled; inter-communication is provid- 
ed between the railcar and its trailers, 


QUESTION 9. — Do you impose any 
speed limit on railcars hauling one or 
more trailers ? 


According to the replies received no 
speed restriction is imposed on rail- 
cars hauling one or more trailers. Speed 
varies in this case according to the 
weight hauled and the gradients of the 
line. 


The Polish State Railways point out, 
however, that a railcar hauling a trailer 
obviously can only run at a lower speed 
than that of a railcar running by itself. 

On the Swedish State Railways the 
maximum speed of the rail motor buses 
is 70 km. (43.5 miles) if the automatic 
brake of the trailer is coupled; other- 
wise it is 50 km. (31 miles). The maxi- 
mum speed for this kind of railcars, 
without a trailer, is 80 km. (50 miles). 


QUESTION 10. — a) On secondary 
lines do you work all traffic (passenger 
and goods) by means of railcars ? 

b) If so, state all the chief characte- 
ristics of the district served (agricul- 
tural, industrial, etc.) and of the traffic 
handled. 
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c) What opinion have you formed, in 
view of results gained from experience, 
as to the advisability of using this me- 
thod of working in the various cases that 
may arise, taking into account the 
importance and variety (peaks) of the 
traffic to be handled ? 

d) If there is only little goods traffic 
in full wagon loads to handle, is it pos- 
sible to have wagons hauled by railcars 
without inconvenience ? 


A few rare instances are reported in 
which the traffic (passengers and goods) 
is worked entirely by means of railcars. 

On the Danish State Railways all the 
traffic is handled in railcars on a few 
lines carrying light traffic. Thanks to 
statistics showing the coefficient of useé 
of trains and to information received 
from stations concerning all the circum- 
stances that may affect the traffic, the 
latter can always be coped with. In case 
of need, steam trains can rapidly be 
put into service. Although there are, on 
all the other secondary lines, two steam 
trains a day, it appears that it would be 
possible, without any difficulty, to hand- 
le the whole traffic with railcars of suf- 
ficient power. 

The South African Railways have a 
line 28 miles in length on which the 
normal traffic is, during 11 months of 
the year, handled by a railcar specially 
equipped, containing seats for 8 passen- 
gers, and which can carry 95 tons of 
goods. Originally this line was built to 
serve vast regions in which wheat was 
grown and on which steam trains are 
only run when the volume of traffic re- 
quires them. The supplementary trains 
on this line mostly carry wheat and 
cattle. 

The County Donegal Railways. — On 
the Donegal-Ballyshannon line (16 miles) 
all the traffic is handled by diesel 
vehicles with very satisfactory results. 
All steam trains have been abolished. 
Goods traffic starting from this district 
consists of agricultural products, such 
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as butter, eggs, potatoes, corn, cattle, and 
of ordinary goods; the incoming traffic 
consists of commodities. The 74-H.p. mo- 
tor vehicles fitted with ordinary buffers 
do all the shunting and carry complete 
loads towards a junction station where 
they are picked up by steam train. 
The advantage of this method lies 
in savings as regards operation, one 
single train-man being needed instead 
of four on a steam train. This method, 
nevertheless, entails supplementary trips 
for the quick removal of wagons, but that 
is offset by the increasing receipts for 
passenger traffic due to higher train fre- 
quency. It is clearly difficult to adapt 
the running of motor vehicles to the 
volume and fluctuations in traffic, but 
these difficulties are counterbalanced by 
the considerable savings that can be 
effected. 


The Great Northern Railway (ireland) 
uses railcars exclusively for ordinary 
passenger traffic on secondary lines on 
which traffic is light. Railears do not 
haul goods wagons. 


The Netherlands Railways mention 
that trains on the Zwolle-Kempen line 
(13 km. = 8 miles, 1100 passengers per 
diem) are made up as follows : railcar- 
wagon-railcar. In addition, there is one 
goods train on working days. 

On the Swedish State Railways traffic 
is at present exclusively handled by rail- 
cars on two secondary lines, each 9 km. 
(5.6 miles) in length and serving agri- 
cultural districts. In the neighbourhood 
of the terminal stations there are, in ad- 
dition, industrial and mining concerns. 
In addition to the farm products and ar- 
ticles for agriculture, the goods traffic 
consists above all of metallurgical pro- 
ducts, timber, ore and ordinary goods. 
On a number of other secondary lines 
the traffic is not entirely motorised, but 
there is a tendency to replace steam 
trains by railcars and loco-tractors, es- 
pecially on lines on which traffic is light. 
On several of these lines passenger traf- 
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fic varies so very little that railcars 
would be able to meet all requirements 
in any case. If needed, steam trains can 
be put into service. On the private Swe- 
dish railways the entire traffic of only 
one line is handled by railcars. It is a 
case of an agricultural district with very 
little passenger traffic. Wagons can be 
hauled by the railcars without any in- 
convenience. 

A general tendency is noticed, on cer- 
tain railways, to use railcars whenever 
possible for hauling goods wagons, 
which are placed in the rear. 

The London & North Eastern Railway 
points out that an additional wagon (pas- 
senger coach, horse-box, fish-van, par- 
eels-van or milk-van) can in certain 
sases be hauled if it is fitted with the 
continuous brake. If it is not fitted with 
this brake, as frequently happens, trail- 
ing is not allowed. 


QUESTION 11. — What are the various 
advantages you have gained from using 
railcars on secondary lines ? 


a) development or recovery of traffic 
as @ result of the : 

— increased number of runs owing to 
a reduced cost price per railcar-kilome- 
tre (or mile); 

— increased average speed; 

— increased number of stops so as lo 
better serve localities situated along the 
line, etc.; 


b) savings in working expenses, etc. 


The use of motor vehicles on secon- 
dary lines appears, on principle, to have 
shown the advantages anticipated, which 
has induced the Companies to continue 
their efforts in this direction. The ad- 
vantages have been specially noticeable 
on lines where traffic is light and on 
which the need for economical operation 
makes itself particularly felt. 

The Deutsche Reichsbahn has found 
that the greatest advantage obtained 
from the use of railcars consists in the 
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reduction of operating costs (See Ques- 
tion 4). It is of opinion that, from the 
operating standpoint, it is of capital 
importance that when using railcars -— 
either separately or with trailers — 
shunting should be avoided, as_ that 
means loss of time. 


The Danish State Railways point out 
the quick acceleration power of railcars, 
ihe higher average speed obtained and 
finally the increased number of stops. 
In addition, railcars provide an advant- 
ageous working method owing to driv- 
ing staff being reduced to only one man. 
Equally, these small train-units which 
are usually provided with a luggage com- 
partment in the railcar itself enable the 
train service to be carried out by only 
one man. 


For the Great Western Railway the 
principal advantage of railcars les in 
the possibility of adapting the train 
service to local requirements. This Com- 
pany has not found any appreciable dif- 
ference between the average speed of 
railcars and that of light steam trains. 

The London & North Eastern Railway 
points out that owing to the reduced cost 
of railcar operation it has been deemed 
advisable to substitute this traction me- 
thod for steam on certain lines, and it 
has even been found possible to increase 
the frequency of runs, which was not 
possible with steam trains owing to the 
considerable expenses. Speeds, however, 
remain unaltered. 


The South African Railways do not 
claim to frame any definite conclusions 
as regards the use of railcars, owing to. 
the special nature of the districts served 
(thinly populated), and also because 
their experience has not been sufficient. 
In many instances daily services are re- 
quired, although not really justified ow- 
ing to the little amount of traffic. Ne- 
vertheless, this method of traction is. 
considered to be of a nature to provide 
more scientific and cheaper operation. 
Speaking generally, the number of stops. 
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has not been increased as compared to 
that of ordinary trains on the same sec- 
lions. 


The Great Indian Peninsula Railway 
has noticed an increase in passenger 
traffic as the result of the introduction 
of railcars. The number of stops has, 
however, not been increased. The ap- 
preciable advantages of railcars consist 
in the fact that the necessity for having 
reserve engines has been avoided. 


The County Donegal Railways point 
out that their railcars stop on request to 
allow passengers to enter or alight and 
consequently provide the same kind of 
service as motor omnibuses. This me- 
thod meets competition from road 
transport, as passenger traffic has been 
recovered and developed. The public 
prefers railcars to motor omnibuses, ow- 
ing to the safer and steadier running 
of the former. Thanks to the savings in 
working expenses it has been possible 
to increase the services by about 40 %. 
The new services have been much ap- 
preciated by the public. Journeys by 
mixed steam trains were long and te- 
dious, due to lengthy stops in stations; 
railcar services have no such disadvant- 
ages, which makes it possible to offer 
an appreciably increased average speed 
to passengers. The saving in working 
costs is considerable. The operating ex- 
penses of a railcar are about one fifth 
those of a steam train. 


The Great Northern Railway (Ireland) 
has also found that owing to the lower 
cost price of the railcar-mile it has been 
possible to create a more intensive traf- 
fic than was possible with steam trains. 
The possibility of allowing passengers to 
enter and alight at places which suit 
them has favoured the development of 
local traffic in the various districts. 
Nevertheless, these additional stops have 
prevented an increase in the average 
speed; it has, however, been possible to 
keep to the timetables. Employing 2 men 
(instead of 3 on steam trains) has made 
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possible considerable savings on certain 
lines. 

The Netherlands Railways find that 
railcars are cheaper to work than steam 
locomotives but that, even on secondary 
railways, railcars have not always proy- 
ed adequate. 

The Polish State Railways propose to 
stop railcars at level crossings on little 
used lines, where the distance between 
stations is considerable. 

On the Swedish State Railways light 
railcars have above all proved useful for 
coping with passenger traffic on little 
used lines, but also to establish new long- 
distance connections. As these vehicles 
are staffed by only one man and as, in 
addition, the operating costs are low, 
it has been possible to increase the trips 
as well as the average speed. Halts of 
a simplified type, and unstaffed, have 
been established along lines served by 
railcars, which has helped to improve 
communications in the country. All 
these measures have had the result of 
appreciably increasing passenger traffic 
and in many cases it has been possible 
to regain from the roads all the traffic 
previously lost. 


QUESTION 12. — What are the draw- 
backs (difficulty of coping with traffic 
peaks, large reserve rolling stock requir- 
ed, etc.) you have met with in using rail- 
cars on secondary lines ? 


The replies received show that rail- 
cars, in spite of their low tractive effort, 
have been able to fulfil the task allotted 
to them on secondary lines. In several 
cases, however, it has been necessary to 
have recourse to steam trains during traf- 
fic peaks. 

The Deutsche Reichsbahn points out 
that the restricted capacity of railcars 
when traffic suddenly increases is a 
great drawback, leading to complaints 
from passengers, and considerable ex- 
pense and difficulties to the Company as 
the result of having to put steam trains 


1204/104 


into service in order to cope with the 
traffic. 

The Danish State Railways stress the 
fact that the restricted capacity of rail- 
cars sometimes causes difficulties in this 
respect en route when unforeseen quan- 
tities of parcels traffic is offered. Steam 
locomotives have therefore to be kept 
in reserve permanently. 


The Great Western Railway is of 
opinion that the difficulties as regards 
passenger traffic are, according to the 
experience gained, only slight. The 
maximum number of seats has proved 
sufficient to cope with « peaks ». In 
case of need, one or two vehicles are 
kept in reserve for certain services. 


On the London & North Eastern Rail- 
way railcars have proved themselves 
capable of coping with ordinary traffic 
peaks. On days when there is increased 
traffic, such as on Saturdays, Bank holi- 
days etc., the use of a trailer has 
proved sufficient. On special occasions 
only, railcars are withdrawn and replac- 
ed by steam trains. It has not been 
considered necessary to keep locomo- 
tives and carriages specially in reserve 
for this traffic. 

The London Midland & Scottish Rail- 
way considers that the difficulties of 
coping with « peaks » are one of the 
reasons which prevent an extension of 
railcar services. 

On the South African Railways it has 
also been necessary to run steam trains 
during « peak » periods. Advantage is 
taken of these periods for inspecting and 
overhauling the railcars. 


The Great Northern Railway (ireland) 
also mentions that railcars are unable on 
certain days to handle the traffic and 
are then replaced by steam trains. No 
difficulties have arisen owing to this 
fact, seeing that locomotives and car- 
riages are always available at some cen- 
tre near the secondary line whereon they 
are required. 

The Netherlands Railways mention 
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the drawback of having to house such 
rojling stock in a single central station. 


The Swedish State Railways have 
found that when light railcars used on 
certain secondary lines are unable to 
trail ordinary vehicles, certain steps 
have to be taken for hauling goods wa- 
gons. Only in a few instances has it been 
necessary, in such an emergency, to re- 
place steam locomotives by loco-tractors. 
On these lines, on which traffic can 
ordinarily be handled by light railcars, 
it sometimes happens that on special 
occasions, e. g. trips in connection with 
winter sports at Eastertide, the traffic 
increases to such an extent that the rail- 
cars intended in the first place for a 
local service, prove quite insufficient 
and have to be replaced by steam trains. 


IV. — Safety measures applied. 


QUESTION 13. — Are all level cross- 
ings on secondary lines guarded ? 

Explain the various régimes to which 
level crossings are submitted. 

In the case of unguarded level cross- 
ings, state how road users are warned 
of the approach of trains (audible or 
optical signals carried on trains, road 
signs, winking lights, etc.). Has visibility 
at level crossings been improved ? 


The problem of guarding level cross- 
ings has partly been dealt with in Ques- 
tion 11. Referring readers to what has 
already been stated we will give below 
a brief summary of the regulations in 
force in this respect. 

All crossings are not guarded on the 
Deutsche Reichsbahn. Visibility has 
been improved since 1930 in accordance 
with given rules. These rules, which 
differ according to the speed of road 
traffic, mainly concern the following : 

From a given point on the road one 
must be able : 

1. on perceiving a train, to stop the 
road vehicle in front of the warning 
CROSSE 
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2. to see at such a distance on the line 
that the time it takes a train to cover this 
distance gives the driver of a car, in 
case of need, sufficient time to get over 
the level crossing. 


This point is generally 3 m. (10 ft.) 
for ordinary cars and 15 m. (50 ft.) for 
fast cars, from the warning cross, i. e. 
8 m. (26 ft.) and 20 m. (66 ft.) respec- 
tively from the nearest rail. The distance 
of visibility is usually calculated accord- 
ing to the co-efficient 5 V for ordinary 
cars, and 3 V for fast cars (V represent- 
ing the highest speed allowed for trains 
on this distance). If the distance of visi- 
bility is not sufficient in proportion to 
the maximum train speed on the line, 
this speed must be proportionately re- 
duced. 


The Danish State Railways use, at very 
busy crossings, barriers which can be 
worked on the spot or from a distance. 
As to unguarded crossings, two types 
may be considered : those having satis- 
factory visibility and those having poor 
visibility. At level crossings of the for- 
mer type no warning signal is required 
except in case of bad weather, when lo- 
comotives must give an audible warning. 
As regards crossings of the second type, 
attempts are being made to improve 
visibility. If this is only partly possible, 
audible signals are required which, at 
dangerous crossings, are duplicated by 
warning signs for road -users. These 
signals automatically show a red wink- 
ing light on the approach of a train. 
After the train has passed, the light goes 
out. There is consequently no light when 
the passage is clear. 


In England public level crossings are 
as a rule protected by barriers worked 
manually by a gate-keeper or a sigmal- 
man, and by signs conforming with the 
regulations laid down by the Ministry 
of Transport. In certain particular cases 
exceptions are allowed in accordance 
with the working regulations for second- 
ary railways. In some of these instances 
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the crossings are open to road traffic, 
whilst cattle guards are sometimes used 
for preventing cattle from straying on 
to the line. The barriers are normally 
closed but in case of intense traffic per- 
mission may be given to leave barriers 
normally open to road traffic. 


When gate-keepers are employed they 
are informed of the running of trains by 
means of disc appliances and, usually, by 
a bell repeating the signals exchanged 
between signal boxes on either side of 
the crossing. Barriers at accomodation 
crossings do not usually close in the line. 
They are worked by road users and are 
generally so built that their closed posi- 
tion is across the line. At certain places 
turnstiles have been provided for pedes- 
trians. Such crossings are not protect- 
ed by warning signals. 

At unguarded crossings, which as a 
rule may not be public crossings, there 
are no protective devices. In a few cases, 
however, signs marked « Whistle » have 
been placed at a_ sufficient distance 
from the crossing. Drivers are then 
bound to sound their whistles. At certain 
crossings alarm bells connected to rail 
contacts have been installed, whilst at 
others there are signboards « Beware of 
the trains » or bearing some similar 
inscription. 

The barriers at public crossings are 
usually painted white and are fitted with 
red discs. In addition, on each side of 
the crossing, lanterns are used, showing 
a red light towards the road when trains 
pass. There are also at certain places 
cat’s eye reflectors with the word 
« Stop »; these are placed on a level with 
the headlights of motor cars. 

The Kenya & Uganda Railways state 
that only in a few urban areas are level 
crossings guarded, although warning 
signboards are always erected. 

On the South African Railways all 
crossings are unguarded but  cattle- 
guards are installed in case of need. At 
these unguarded level crossings signposts 
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marked « Whistle » are erected 400 m. 
(440 yds.) from the crossing on both 
sides, At this spot the engine driver 
whistles several times and, in addition, 
gives a prolonged blast at 125 yards 
from the crossing. On the road « X » 
shaped warning signs are placed at 
300 ft. from the crossing, as well as 

Stop » signboards close to the cross- 
ing. 

On the Bombay, Baroda & Central In- 
dia Railway, barriers at crossings are 
either interlocked with the signals in 
such a. manner that they cannot be open- 
ed before the signals are « on » or else 
they are supervised by a_ gate-keeper 
who closes them when he perceives a 
train or after receiving a warning from 
the alarm-bell. There are also crossings 
that have no barriers and that are un- 
guarded. 


The North Western Railway (India) 
subdivides level crossings into catagories 
as follows : 


a) « Special », where there is intense traf- 
fic both on the road and on the railway, ne- 
cessitating special safety measures, e. g. in 
towns and in their suburbs; 

b) Category « A » over main roads; 

c) Category « B » over macadamised or 
gravel roads which are not main roads; 

d) Category « C » over non-macadamised 
and village roads; 

e) Category « D » over small paths and 
agricultural crossings. 


Crossings in « C » and « D » categories 
are not guarded, nor are they provided 
with barriers nor chains. At unguarded 


crossings, road users are warned by 
signboards. 


On the County Donegal Railways all 
crossings are guarded and provided with 
barriers. The barriers normally close 
the railway track and leave a clear 
passage for road users when no trains 
are passing. There are in all 62 level 
crossings on this railway system. All the 
barriers are fitted with red discs and, 
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at night, a lantern shows a red light and 
a green light which are visible both 
from the road and from the railway. In 
cases of poor visibility (24 cases) a dis- 
tant signal is used, connected to the bar- 
riers, to warn train drivers. When a 
crossing is not clear (on the approach of 
a train), road users are warned during 
the daytime by a red dise and at night 
by ared light. The local road authorities 
usually install signboards on roads to 
indicate level crossings; there are no 
obligations on the railway in this respect. 

On the Netherlands Railways, as a 
rule, level crossings are not guarded ex- 
cept in cases where the State Super- 
vising Office considers it necessary. 

No warning is given to road users, 
when a train is approaching. As a trial, 
a level crossing has been equipped with 
winking lights installed on the road. 

On the Dutch East Indies State Rail- 
ways little used crossings are not guard- 
ed. A few unguarded level crossings are 
not provided with barriers and are indi- 
cated as follows : 


— on the road by mere signboards 
informing the public that a level cross- 
ing is nearby; 

— on the railway line by signposts 
warning train drivers of the nearness of 
an unguarded level crossing and order- 
ing them to give audible warning gs to 
road users. 


Other unguarded level crossings are 
provided with barriers worked from a 
distance, which are closed after an 
audible warning emitted by a bell at a 
central control box. 

On the Polish State Railways level 
crossings are subject to the same regu- 
lations as those on main lines, except 
for certain allowances. Users of un- 
guarded level crossings are informed of 
the approach of a train by audible sign- 
als given by the driver of a train. Ata 
certain number of level crossings, lumin- 


ous and audible signals have been instal- 
led. 
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The Swedish State Railways are bound 
by a Government decree to place warn- 
ing signs at public crossings (in the 
shape of crosses and, in addition, where 
there is not a clear view, to take special 
safety precautions, such as : 


a) barriers to be guarded and closed 
when trains pass; 

b) luminous signals showing, day anid 
night, a winking red light on the ap- 
proach of trains, and a white light when 
the road is clear; 

e) alarm-bell 
ing trains. 


worked by approach- 


The luminous and audible appliances 
are automatic, viz. set in action by the 
trains. 

Visibility of the line on both sides of 
a level crossing is considered satisfacto- 
ry when road users, being a distance of 
25 m. (80 ft.) from the nearest rail, can, 
both by day and night, perceive a train 
when it is at a distance from the cross- 
ing equivalent to 6 times the maximum 
speed allowed on the line, expressed in 
metres. 

When making a choice of these various 
safety devices, it should be borne in 
mind : 

that barriers are to be used at level 
crossings situated near a station where 
there is much shunting, as also at cross- 
ings that have a great deal of traffic 
passing over several tracks, or at cross- 
ings situated within or near populous 
localities; 

that luminous signals can be used in 
other cases and that alarm-bells alone 
are only admissible on roads that are 
not much used and on which motor 
traffic is nil or at any rate very light. 

Barriers are painted red and yellow 
alternately. 


* 
* * 


As regards visibility at level crossings, 


it appears that there are no prescrip- 
tions for improving it, but efforts are 
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nevertheless made to do this by the fel- 
ling of trees, by earthworks, etc. 

The Dutch East Indies State Railways 
declare that if visibility at level cross- 
ings is not sufficient it is improved by 
clearing part of the adjacent land of all 
vegetation and of other obstacles as 
follows : 


Extent to which land 
adjacent to level crossines 
is cleared. 


Maximum hourly 


train speed allowed. Along the 


secondary 
railway line. 


Along the 
road. 


60 km. (87.3 miles). 
50 kin. (31.0 miles). 
| 45 kn, (28.0 miles). 


30 m. (100')|400 m. (1300) 
(82')|300 m. (1 000') 
(66')}200m. (650) 


25 m. 


20 m. 


QUESTION 14. — On your secondary 
lines, have you level-crossing barriers 


that are worked automatically ? 
describe the system briefly. 
There are no instances known. 


If so, 


QUESTION 15. a) Have you any 
double-track secondary lines ? 

b) Have you substituted, on your se- 
condary lines, a simplified signalling 
for the normal signalling as used on 
main lines? 

c) If so, do you use signals for the 
protection of stations, to ensure the cor- 
rect headway between trains and, on 
single-track lines, for the crossing and 
overtaking of trains ? 

d) If you use signals of a special type, 
give a description of them, with parti- 
culars as to their location. 


Double-track secondary lines only 
exist, more or less, on the Railway sys- 
tems in England and in Germany. The 
general principles governing signalling 
on secondary lines are the same as those 
for main lines. Beyond these two coun- 
tries, it does not seem that any double- 
track secondary lines have been built. 
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As regards signalling on secondary 
lines, in several instances there has been 
introduced simplified signalling, as com- 
pared to signalling enforced on main 
lines. This point has already partly 
been dealt with in Question 2. We give 
below a few additional points of view 
that are of interest. 


By night. 


By day’. 


Fi9. Ve/ 
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On the Deutsche Reichsbahn, at cross- 
ing stations use can be made, in place 
of a stop-signal, of a dise signal for the 
protection of train (fig. Ve 1), in front 
of which signal trains must stop. This 
signal can be preceded by a distant disc 
(fig. Ve 2), which corresponds to the 
ordinary advanced signal of a_ stop 


By day. By night. 


F19. ke 2 


Rouge = red. 


signal. When in the « line clear » posi- 
tion, the discs of the two signals are 
turned at 90° and the lanterns show 
white lights. On secondary lines the 
location of advanced signals, distant 
discs, slow-down indicators and deton- 
ators must correspond to a braking dist- 
ance of 400 m. (440 yds) and, in par- 
ticular instances, of 700 m. (770 yds) 
instead of 700 m. and 1000 m. (770 and 
1100 yds) respectively on main lines. 


sy al 


A€ ie! 


of stations not fitted with home signals, 
the point where trains have to stop can 
also be denoted by a special marker 
post (fig. K15). In addition, when the 
advanced signal or the disc signal pro- 
tecting trains is lacking, a special sign- 
post (fig. K16) can be placed at the 


Use can also be made of a simplified 
tail light on trains, i. e. a single signal 
showing a red light towards the rear. 
No signal preceding the advanced home 
signals is in use on secondary lines. In 
case of need a special post (fig. K6) is 
installed, from whence onwards slowing 
down is compulsory. <A stopping place 
which, owing to local conditions, is dif- 
ficult to see, is shown to drivers by a 
special marker board (fig. K9). In front 
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braking distance from the stop signal 
or the signal protecting trains. All sign- 
als and marker posts are placed on the 
right-hand side of the line. 

On the Danish State Railways the 
same system of signalling is applied on 
secondary lines as on main lines, with 
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the exception that advanced signals are 
not obligatory on secondary lines unless 
the stop signal is difficult to see. 

On the South African Railways stop 
signals are not used unless the need for 
same is felt. Use is also made of ap- 
proach signboards which are placed 
2400 feet from facing points, and which 
protect trains beyond that limit. 

On the Duich East Indies State Rail- 
ways the signalling used for crossing 
and overtaking of trains on secondary 
lines on which the maximum speed of 
trains is over 30 km. (18.6 miles) does 
not differ from what is in force on main 
lines, whereas on secondary lines on 
which the maximum speed allowed is 
equal to or less than 30 km. protection 
signals at stations are not obligatory and 
may be replaced by simple signposts. 

On the Polish State Railways a sim- 

-plified system of signalling is also. in 
use. As home signals or open-track 


signals, the use is allowed of distant 


discs, i. e. round or square red discs 
with are placed at a distance of 300 to 
860 m. (330 to 880 yards) in advance 
of the point to be protected. 

With a view to accelerate trains, the 
Swedish State Railways make use of 
signals at stations where crossing or 
overtaking is allowed for in the time- 
tables. It is nevertheless allowed, in 
case of need, to remove the crossing or 
overtaking to a station not fitted with 
signals, if the prescribed safety measures 
are complied with. 

Distant signals may be replaced by so- 
called « orientation » signposts. They 
consist of three non-coloured reflector 
prisms arranged in triangular form, 
which reflect the lights of locomotives. 


* 
* * 


Signals of a special type are not ge- 
nerally used. On the Swedish State Rail- 
ways, however, the system of signalling 
illustrated in table III is used. The lead- 
ing-in points are fitted with a centering 
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spring which forces them back to their 
normal position after they are passed. 
The points are so arranged that they 
lead, in their normal position, to dif- 
ferent tracks. They are, in addition, 
connected to the home signals which 
protect the place in such a manner that 
the opening of one or the other of the 
home signals is prevented if the two sets 
of leading-in points are not either in the 
normal or in the opposite position. In 
case of crossing, the train which arrives 
first — in case of simultaneous arrival, 
the even-number train — can enter with- 
out stopping in front of the entry points, 
but the driver must whistle several times 
to inform the guard of the other train. 
The second train is then authorised to 
enter after a shunting signal has been 
given by the guard of the first train. 
In case of overtaking, the train which 
has arrived first enters the station and 
advances beyond the end points to back 
on to the other track, which avoids the 
intervention of station staff. 


QUESTION 16. — When you have eli- 
minated signals protecting stations or 
replaced signals of the normal type by 
simple marker posts, what are the speed 
limits imposed on trains entering sta- 
tions, when crossing another train ? 


From the replies received it appears 
that only in a few instances has a speed 
limit been ordered for trains entering 
stations when signals have been sup- 
pressed or replaced by mere marker 
posts, notably in case of crossing. 

The Deutsche Reichsbahn states that 
on secondary lines on which simplified 
operation is in use a train may enter 
an unstaffed block section or a block 
section not fitted with signals for pro- 
tecting trains if no crossing is to take 
place. In other cases, it may only enter 
after having stopped and the route been 
checked by the guard. Trailing points 
may not be run over at a higher speed 
than 20 km. (12.4 miles). In case train 
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succession is simply governed by spac- 
ing between block sections, the train that 
follows may only enter a station not 
fitted with protection signals at a maxi- 
mum speed of 20 km. (12.4 miles) and, 
in case of peor visibility, at a speed of 
10 km. (6.2 miles). 

On the South African Railways, where 
stop signals are only installed in case of 
need, the maximum speed is 20 miles 
at the entrance to a main track and 10 
miles at the entry to a turnout, in such 
cases. 

The Bombay, Baroda & Central India 
Railway states that on secondary lines 
a speed limit (10 miles per hour) is 
imposed on trains running through sta- 
tions having simplified signalling. 

On the Great Indian Peninsula Rail- 
way trains enter stations, in which all 
the points and signals are locked, at the 
maximum speed allowed on the line. 
When crossing unlocked points, the 
maximum speed may not exceed 10 mi- 
les. In cases of trains crossing, there 
are no speed restrictions. 

On the County Donegal Railways (Ire- 
land), crossing trains may not enter sta- 
tions at a speed of over 6 miles. 

The Dutch East Indies State Railways 
oblige their drivers, in case of crossing, 
to stop in front of the first points en- 
countered before entering a station. 

On the Swedish State Railways, at the 
entrance to stations having no home 
signals, the speed may not exceed 40 km. 
(25 miles); in case of need it may be 
still further restricted. Crossing trains 
must stop in front of the first leading- 
in points. If a train which has arrived 
first has entered a station and stopped 
in same, the second train is not obliged 
to stop and may enter straight away 
upon receipt of a shunting signal given 
by the guard of the first train, who is 
responsible for the route of entry of the 
other train. The first train is obliged, 
upon entering the station, to warn the 
staff of the other train by a blast on the 
whistle. At the entrance to stations 
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provided with stop signals, but at which 
the points are not locked, the maximum 
speed is 40 km. (25 miles) over points 
and turnouts. 


QUESTION 17. — Have you found it 
necessary to protect trains stopped on 
an open line? When this precaution is 
not obligatory, how is safety ensured ? 


On most of the Railway systems con- 
sulted, all trains at a standstill on the 
open line must be duly protected both 
in front and in the rear. As a rule no 
exception is allowed safe in a few rare 
cases. 

On the Deutsche Reichsbahn the same 
rules are applied in this case on all lines 
except that it is not necessary to cover 
trains on an open line unless the maxi- 
mum train speed exceeds 60 km. (37.3 
miles). Supplementary measures are 
not considered necessary. 

On the Great Western Railway, on 
double-track lines, trains are protected 
by the guard who carries a red hand- 
signal and lays three detonators at a dist- 
ance of 3/4 of a mile from the tail end 
of the train. A similar protection must 
be provided by guards on lines on which 
trains are worked on the train-staff sys- 
tem, when the driver is in possession 
of a « ticket ». Contrariwise, this system 
of protection is not required on single 
lines when the driver carries a train- 
staff or is accompanied by a pilot, which 
is a guarantee against the approach of 
another train, 

The County Donegal Railways (Ire- 
land) consider that protective measures 
are not necessary when the running of 
trains is regulated by the electric train- 
staff system, which prevents the pre- 
sence of a second train on the same 
block section. If, in such a case, the 
train is stopped for some time, the driver 
or guard are obliged to lay detonators 
in the rear to protect the train. This is 
always obligatory when an accident has 
happened, even if the driver carries the 
train-staff. 


NovEMBER 1936 


Swedish State Railways. — When a 
train stops on the open line for any 
reason but will be able to proceed as 
far as the following station within 15 
minutes after the time fixed for running 
through the section, it is not considered 
necessary to take protective measures. 
Within this lapse of time it is consider- 
ed that there is no danger from a safety 
stand-point, owing to the time allowed 
for entering a block section. 

If, however, it is considered that the 
train cannot be brought to the following 
station within the time stipulated, safety 
measures are to be taken, which consist 
in laying, in front of and behind the 
train, 4 detonators at a distance of about 
800 m. (880 yds); in addition, if there 
is sufficient time, a red disc, or at night- 
time a lantern showing a red light, is 
placed on a level with the detonator 
furthest away. The detonators are 
placed at an interval of 20 m. (66 ft.). 
In addition to these measures, a man 
must be detailed to keep a watch over 
the signals. 

For a train obliged to stop in front of 
a station before being allowed to enter 
it there are special safety regula- 
tions. In case a train brought to a stand- 
still on the open line cannot continue 
its journey and has to run backwards, 
a signalman must walk ahead of the train 
at a distance of 600 m. (660 yds), giving 
stop signals. At the same time the driver 
must give repeated whistle blasts. If the 
train can only take part of the rake, the 
other part must be protected, but only 
in the rear and in the manner described 
above. 


QUESTION 18. — May certain signals 
be left unlighted at night? If so, must 
they be fitted with cat’s eye reflectors ? 
Must trains carry more powerful head- 
lights than the usual lanterns ? 


According to the information receiv- 
ed, all signals, without exception, are so 
designed that they can, in case of need, 
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be lighted at night. On the other hand, 
they are naturally not lighted at night 
during the hours when traffic is inter- 
rupted or when a signal box is not in 
service, etc. 

There are no regulations ordering the 
use of cat’s eye reflectors on unlighted 
signals. 


On the Great Western Railway use is 
made, with a view to reducing mainte- 
nance costs, of lanterns that can burn a 
whole week without being attended to. 


On the Swedish State Railways signals 
fitted with cat’s eye reflectors are not 
used except for so-called « orientation » 
signposts and, in particular instances, 
for « Passengers alight » signs. The for- 
mer resemble those used on roads for 
automobile traffic and consist of three 
plain-glass reflective prisms arranged in 
triangular form and reflecting locomo- 
tive head lights. The latter consist of 
a pole bearing a round revolving disc 
painted yellow, with a black edging. The 
disc is fitted with a lantern giving a yel- 
low light by night or with a yellow re- 
flective prism reflecting locomotive 
headlights. The lantern may also be of 
a kind that emits a yellow light day and 
night. 

.It does not appear that any measures 
have been taken for increasing the pow- 
er of locomotive headlights, which are 
of standard type on all lines. But on 
electrically lighted railcars, the head- 
lights are usually very powerful, which 
has proved advantageous from several 
points of view. 

The East Indian Railway proposes to 
fit powerful headlights to all its locomo- 
tives used in passenger traffic. 

The Dutch East Indies State Railways 
require the headlights carried on the 
front of trains to be more powerful than 
the lanterns usually employed. 


QUESTION 19. — Have you made any 
changes in the arrangement of points 
and crossings, in the working of same 
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Explanation 
Centrallas... = central locking frame fixed to station wall. — Fjadrande dragstang = centering spring. — 
Vaxel_= points. — Vixelkontakt = point contactor. — Vaxlarna n: r 1 och 2 aro foérsedda med klyk- 
vaxellas = points nos. 1 and 2 are fitted with a lock. — Vaxeltungorna ‘ro férstirktamed langsgaende 
plattjarn = point tongues are reinforced longitudinally by flat iron. — Grén = green. R6éd = red. — 
Kontroll ay vanstra tungan = control of left-hand point tongue. — Kontroll ay hégra tungan = control 


as well as that of signals which can give 
at least two indications? 

Do you apply, in certain case on Se- 
condary lines, an economical system of 
distant working of points and signals? 
Please give a description of same. 


The replies received to this question 


are as a rule negative, seeing that the 
methods used are the same as on main 
lines. 


The London & North Eastern Railway 
mentions that on the light railways a 
device is used for locking facing points, 
which makes it possible to work the 
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running direction. — 
= from Appelbo 6 to track No. 1, and 


from Skarpradet to track No. 2, — Skap for relaer och transformatorer = locker containing relays and 


transformers. — Stationshus = 
locking frame. — Vaxelkontroll medelst vaxelkontakter = 


locks and lock rods — if there are any 
— by means of a lever. Lock rods are 
not considered necessary when the point 
lever is alongside the latter. 


The Swedish State Railways use — as 
a trial in a few rare instances — points 
having a centering spring which, after 


station building. — Kontrollas a centrallaset = 


control locks at central 


point control by means of point contactors. 


trailing, resume their normal position. 
The arrangement of the spring resembles 
American practice but is modified to 
adapt itself to the Swedish types of 
points. 

No railway makes any mention of 
applying an economic system of distant 
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control of points and signals on secon- 
dary lines. 


QUESTION 20. — How is the running 
of trains on secondary lines regulated? 

Is there a control-station (one single 
station that is responsible for all move- 
ments on a section and which decides 
changes in the order of running of trains 
on a single track, changes of crossing 
places, the running of optional trains, 
COs) 7 

In that case, has the staff of inter- 
mediate stations to share in the carrying 
out of regulations concerning the safety 
and running of trains? 

What are, in this respect, the duties 
of guards? 

Can the latter communicate with the 
control-station? 

Have you organised ‘real train dis- 
patching on secondary lines? If so, what 
are the technical means used for carry- 
ing that out economically? 

Does the dispatcher play any part in 
the shunting in stations? 

Give a brief description of the dis- 
patching system you have introduced 
and state whether such system enables 
the management of stations to be handed 
over to persons other than railway offi- 
cials. 


Several very varying methods are in 
use for regulating the running of trains 
on secondary lines. As a rule, printed 
timetables are used, at any rate for pas- 
senger trains, as a basis for their run- 
ning. All train crossing places are usu- 
ally indicated in these timetables. 

The Deutsche Reichsbahn has given 
detailed replies on this subject, espe- 
cially as regards secondary lines ha- 
ving simplified operation. In particular, 
on lines on which there run 20 trains or 
over per day (40 on double-track lines), 
a traffic-regulating station is provided 
for one or more sections comprising se- 
veral signal boxes. At these stations 
there is a traffic controller (dispatcher) 
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who takes all the requisite steps con- 
cerning running on the section. Only the 
important signal boxes are manned by a 
traffic employee, all the others being 
considered as « unstaffed », in spite of 
the presence of a certain personnel, 
such as « agents » dealing with traffic 
operations. The traffic employee in a 
« staffed » station, works the points, 
sends off the trains, etc., these duties 
being performed by the guard in « un- 
staffed » stations. 

On a regulator-section trains can only 
run, as a rule, at double intervals to- 
wards unstaffed stations and at single in- 
tervals towards stations that are staffed 
and protected by signals. Exceptions 
may be allowed in certain particular 
cases. It should be especially borne in 
mind that trains, in conformity with an 
authorisation from the competent Mi- 
nister, may run « at sight » (except in 
cases of bad visibility). In such cases 
the speed must be so modified that the 
braking distance is equal to half the 
distance in sight. The regulator gives 
permission to start in accordance with 
the special regulations in force. 

The signalling-in of trains between 
two regulator-stations is usually done by 
telegraph but it may, in certain parti- 
cular cases, be simplified; the telephone 
may be used to a certain extent. All 
boxes regulating the succession of trains 
are, among other things, in telephonic 
communication with the regulator. In 
an unstaffed station a train ‘carrying 
no guard cannot cross another train un- 
less the latter carries a guard. Ona 
train having no guard the driver acts 
as a guard; the fireman is not allowed 
to perform this duty but he may be 
detailed to assist in shunting operations, 
loading and unloading goods, etc.. Male 
station employees may, in certain cir- 
cumstances, be required to carry out 
duties in connection with the train 
working e.g. transmitting orders and 
communications between the regulator 
and the guard, giving signals to men on 
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the road for the purpose of preventing 
some danger or other, etc. 

The regulator orders all crossings and 
overtakings but is not responsible for 
shunting in stations. The responsibility 
for that is assumed by the traffic offi- 
cial or by the guard. 

On the English Railways the running 
of trains on secondary lines is, to a 
fairly large extent, regulated by tech- 
nical appliances such as telephone or 
block apparatus. Bells, electric train- 
staffs with or without tickets, « one en- 
gine under steam » are other systems. 
On double lines the absolute block 
system is generally in force. 


* 
* * 


The system of one _ control-station, 
from which the running of the trains 
over a whole section is regulated, is not 
very widespread. In certain particular 
cases, e.g. as regards goods traffic, the 
regulating is done from certain service- 
centres. In that case a telephonic line 
is provided between stations for control 
purposes when circumstances require it. 

Bombay, Baroda & Central India Rail- 
way. — On important secondary lines 
regulating is done by special « train 
controllers » who deal with the oper- 
ation of special trains and _ optional 
goods trains, whereas the daily passen- 
ger trains run to schedule. On other se- 
condary lines the traffic is regulated by 
printed timetables in which crossing 
places are indicated. The running of 
goods trains is decided by station mas- 
ters of the terminal stations, the latter 
serving as control-stations. Train cross- 
ings are regulated by station masters of 
neighbouring stations. 

A similar organisation also exists on 
other Indian railways. 

On the North Western Railway and 
the East Indian Railway the train suc- 
cession on secondary lines is regulated 
according to one or the other of the 
following systems: absolute block or 
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« one engine under steam ». On the 
East Indian Railway the train schedule 
is, on a few lines, subjected to the con- 
trol of a central controlling office. In 
these cases the personnel at intermediate 
stations is bound to assist in regulating 
the running of trains. 


The County Donegal Railways (Ire- 
land) report that optional trains cannot 
be put into service except with permis- 
sion from the « director ». The whole 
traffic system is controlled by electric 
train-staff. In case a train is late the 
heads of the regulator-places have the 
right to order changes of crossings to 
the extent which the regulations con- 
cerning piloting allow it. But this can- 
not take place unless the « director » 
is informed of same, the latter being in 
a better position to judge as to what 
measures should be taken, by taking into 
account all the circumstances referring 
to the operations in question. 

On the Dutch East Indies State Rail- 
ways the running of trains is regulated 
by the timetables and corresponding 
graphs. The secondary lines are divided 
into sections bounded at each end by 
control stations which draw up by joint 
agreement (by telephone or telegraph) 
details of train schedules on the section 
in question as regards crossings, over- 
takings, etc. 

The Polish State Railways propose to 
regulate the running of trains on lines 
carrying light traffic by a « sectional 
controller ». In this case the running 
of the trains, based on the reports of 
the guards and traffic requirements for 
a given section, will be concentrated at 
a sectional station called a « regulator- 
station ». 

On the secondary lines of the Swe- 
dish State Railways the traffic is regul- 
ated by timetables and graphs in which 
all the trains appear. The regulator 
orders optional trains and cancels cer- 
tain trains as required. In Sweden the 
regulating of trains has always been cen- 
tralised. Trains despatched from one 
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station to another are signalled in and 
back by telephone. There are no stations 
that regulate train succession. 


* 
*% * 


As regards the obligation of the staff 
at intermediate stations to take part in 
carrying out prescriptions concerning 
the safety and running (movement) of 
trains (regulated by a control-station), 
the Great Western Railway states that 
the staff at all stations is bound to carry 
out all safety measures required for pro- 
tecting the trains. If a train is stopped 
beyond the time fixed, in a station at 
which the signal box is not manned and 
where the signals are kept normally at 
« line clear », the personnel must put 
the signals in the « stop » position for 
the protection of the said train. The 
train guard has to take steps to protect 
the train, except on single-track lines 
when the driver carries a train-staff or 
ticket of else is accompanied by a pilot. 
He does not intervene otherwise in 
changes of train schedules. 

On the South African Railways inter- 
mediate stations deal with train control 
in both directions, train-guards being 
relieved from such duty. 

On the Great Indian Peninsula Rail- 
way intermediate stations are bound 
to take steps with a view to ensuring 
safety. They are also obliged to follow 
up the normal running by regulating 
crossings of trains in stations. In case 
of need the guards can get into touch 
with the traffic controller, if there is 
one, by telephone or by telegraph. 

On the South African Railways the 
train running orders are fixed in ad- 
vance. The « Train Ordering Offi- 
cial » orders auxiliary trains of which 
the running is as a rule communicated 
in time to all station masters. 

The County Donegal Railways state 
that a single guard accompanies the 
train and that he is under the orders 
of station masters, who decide any re- 
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quired changes in working. The same 
applies to the Great Northern Railway 
(Ireland). 

On the Dutch East Indies State Rail- 
ways, in case anything happens on the 
open line, the guards of trains inform 
neighbouring stations by telephone or by 
any other means. 


* 
* * 


A real dispatching system does not 
appear to exist on the secondary lines 
of the Railway Systems consulted. 

The East Indian Railway mentions, 
however, the organisation of dispatching 
in certain particular instances, without 
describing same. But this system is not 
extended to shunting in stations. 

The Polish State Railways are now 
studying the question. 

The Swedish State Railways have al- 
ways applied the system of central train 
control, except on lines handling ore, 
where decentralisation is practised be- 
cause the traffic consists essentially of 
loads of ore and of empty wagons, i.e. 
a special and uniform traffic. 

Central regulation is carried out on 
the same principles as dispatching. In 
both instances train control over a sec- 
tion is entrusted to a special official : 
the controller or dispatcher. He con- 
stantly follows up the movement of 
trains from a central office where he has 
the requisite technical means at hand 
and takes the necessary steps for main- 
taining or re-establishing regular traffic. 
In addition to dispatching operations 
properly speaking the controller also 
deals with factors which might hamper 
the running of trains, such as the con- 
dition of the line during maintenance 
work or private sidings on the open 
line, etc. He is not, as in the United 
States, in direct communication with 
the train staff. The stations, in this in- 
stance, transmit the necessary orders 
and see that the necessary steps are 
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taken to ensure safe and regular train 
working. 

As a rule the controller operates at 
the headquarters of a section and is 
under the orders of the sectional oper- 
ating officer. He is in direct touch 
with all stations on the section by tele- 
phone and, in addition, follows up the 
movement of trains on a graph. Seeing 
that the controller, in case of a change 
of crossing place, for instance, restricts 
himself to naming the new station where 
the crossing has to take place, and that 
stations then take the necessary steps to 
carry out the order, it has not been 
deemed practical to have recourse to 
means of communication between the 
dispatcher and trains. The train per- 
sonnel receive the necessary orders from 
stations in writing. On secondary lines 
a crossing may be transferred to an un- 
staffed station, in virtue of special regu- 
lations. In this case the controller may 
proceed in the same manner as the sta- 
tion master of an ordinary station. 


The controller does not intervene in 
shunting at stations but he can, in case 
of need, give instructions for expediting 
same. 


QUESTION 21. — In case you have 
organised traffic as set forth in the pre- 
ceding question, have train men (guards, 
brakesmen) to : 

— control shunting movements? 

— work points? 

— clean points? 

— light signals? 

If not, by whom are these duties per- 
formed? 


As a rule train men on the railways 
consulted have not to work and clean 
points, light signals, etc. 

On the Deutsche Reichsbahn it is in- 
cumbent on the guard to direct shunting 
at unstaffed halts, whereas at staffed 
stations the traffic official or guard 
(according to local circumstances) are 
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entrusted with this duty. In case of need 
recourse may be had to the guard, fire- 
man or « caretaker » at the place, if the 
latter is a male. Points, etc., are clean- 
ed and signals lighted by the station 
staff and at unstaffed stations by the 
permanent-way men. A 


The County Donegal Railways state 
that trains (fitted with continuous bra- 
kes) are only manned by one employee 
who is responsible for shunting oper- 
ations and the working of points at un- 
staffed stations. If an employee, sent 
from a neighbouring station, is on duty 
there, it is he who is entrusted with the 
said duties. In addition, he cleans the 
points, lights the signals and attends to 
the cleaning of the station buildings, in 
case of need. At staffed stations the 
signalman or station-hand attends to 
shunting and points assisted in case of 
need by the train guard. The personnel 
of such stations have to clean points, 
light signals and do all other ordinary 
work. The train men are not responsible 
for these duties, but must see that the 
train is able to leave at the time ar- 
ranged. 

On secondary lines of the Swedish 
State Railways the train staff (parti- 
cularly the guard) is entrusted, at un- 
staffed stations, with shunting oper- 
ations and others duties concerning the 
dispatching of trains. Permanent-way 
men clean points, etc. As these stations 
are not equipped with signals there is 
no maintenance work to do. At staffed 
stations the train men have, in addition, 
to assist as far as possible the station 
staff in shunting, loading and unloading 
of consignments. 


V. — Commercial organisation 
of stations. 


QUESTION 22. Are stations on se- 
condary lines open to all kinds of traf- 
fic (passengers, luggage, goods, animals, 
by ordinary goods train or fast goods 
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train) on the same terms as stations on 
main lines? State restrictions if any. 


It may be said that, as a rule, stations 
on secondary lines are open to traffic 
on the same terms as those on main 
lines. The nature and volume of traffic 
depend naturally on the equipment of 
stations as regards staff, sidings, etc., 
available there. 

Numerous stations on the Deutsche 
Reichsbahn are open to all traffic where- 
as others are only open to passenger 
and luggage, or goods traffic. Moreover, 
the service on secondary lines is res- 
tricted as much as possible. If possible, 
« managers » are taken on who attend 
to commercial duties, and in the con- 
trary case the stations are left unattend- 
ed. In the latter instance a guard or an 
employee detailed from a neighbouring 
station deals with the traffic from time 
to time. Each reduced-service station 
is under the orders of a centre-station 
which takes charge of certain oper- 
ations. The rule is that distances to 
reduced-service stations are applied for 
making out fares and carriage charges. 

The South African Railways classify 
stations on secondary lines as follows : 


a) Stations open to all traffic; 

b) Stations open to passengers, 
and small consignments of goods; 

c) Stations only open to passengers, lug- 
gage and express parcels. 


luggage 


Unstaffed stations are sub-divided as 
follows : 


1. Sidings (places where trains stop and 
where side-tracks exist), open to passengers, 
luggage, ordinary and express parcels, com- 
plete carloads and, at a few stations, to ex- 
press cattle traffic. 


2. Stopping places (halts), open to passen- 
gers, luggage, ordinary and express parcels, 
the forwarding of which the trains-employee 
can easily deal with. 


3. Passenger halts, only open to passengers 
and luggage. 
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On the Swedish State Railways sta- 
tions are classified in a similar manner 
but without distinction, in this respect, 
between main lines and secondary lines. 
Stations, halts and stopping places are 
as a rule open to all traffic. On secon- 
dary lines the opening hours of stations 
is, however, restricted as much as the 
convenience of the public allows. Ne- 
vertheless, certain stopping places and 
halts are not open to all traffic. In a 
few unstaffed stations goods can be 
accepted under certain conditions. 


QUESTION 23. — How is the trans- 
port of goods organised on secondary 
lines? 


a) small consignments ; 

b) complete wagon loads (mixed 
trains for passengers and goods, goods 
trains running only on certain days of 
the week)? 


The organisation of goods transport 
on secondary lines much resembles, that 
applied on main lines. Small consign- 
ments are generally loaded on to wa- 
gons, in the luggage van or in the lug- 
gage compartment according to the num- 
ber of packages and the local circums- 
tances. As a rule, there is a tendency 
to organise at least one train per day. 
Complete wagon loads are worked 
through by means of the ordinary train 
services. j 

The Deutsche Reichsbahn thus accepts, 
on mixed trains, goods trains and pas- 
senger trains, goods wagons when the 
volume of traffic requires it. Secondary 
lines are served every day. 

On the Danish State Railways goods 
trains properly speaking do not run on 
secondary lines. Goods are forwarded 
by passenger trains (railcars) or by 
mixed trains. 

On the Great Western Railway, in cer- 
tain particular instances, use is made 
of mixed trains on secondary lines, 
when the number of wagons does not 
warrant the running of a goods train. 
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In case of need, a goods train is run 
on certain days of the week. 

On the London Midland & Scottish 
Railway traffic is divided into 2 main 
groups : 

1. Transport of merchandise and ani- 
mals by goods trains; 

2. Packages, 
cels at a higher 
senger trains. 


sundry and fragile par- 
rate are carried by pas- 


On passenger trains small consign- 
ments are loaded into the luggage com- 
partment, or more often into the guard’s 
compartment. When the number of par- 
cels does not require a through wagon, 
goods are usually carried in a covered 
wagon attached to a daily goods train 
that runs to a fixed schedule, The train 
stops at all staffed stations and ensures 
connections at junction stations. Com- 
plete wagon loads such as horseboxes, 
cattle trucks, milk vans, ete., can be 
coupled to passenger trains. Ordinary 
goods wagons and mineral wagons are 
despatched by goods trains, at least one 
train being run in each direction per 
working day. The goods train ensures 
the necessary connections at junction 
and marshalling yards. 

Mixed trains run on isolated sections 
which, however, are not numerous. 


The Midland and Great Northern Rail- 
ways have no mixed trains on their li- 
nes. Small consignments are carried in 
covered vans by daily goods trains, 
whilst complete wagon loads are forwar- 
ded either by through or local goods 
trains. 

The South African Railways use tran- 
ship trucks for carrying small consign- 
ments of goods. These wagons are des- 
patched to a collector-station where the 
goods are transferred into other wagons 
which proceed to the destination of the 
goods. Packages accepted at stations on 
secondary lines are carried in tranship 
trucks or in the luggage van. Only a few 
secondary lines are served by passenger 
trains properly speaking. Most of the 
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trains are mixed and at peak times are 
supplemented by goods trains. Ordinary 
mixed trains carry passengers, parcels 
and complete wagon loads. 

The Great Indian Peninsula Railway 
carries small consignments every day in 
district wagons or tranship wagons 
attached to goods trains or to mixed 
trains, according to circumstances. 
Complete wagon loads are despatched in 
the same manner. 

On the County Donegal Railways (Ire- 
land) small consignments are carried 
by steam trains or railcars. The latter 
then haul a goods wagon. It is claimed 
that retallatcatiCumism carmled mam ore 
advantageously by frequent railcar ser- 
vices than by steam train. All steam 
trains are mixed (goods wagons being 
attached behind the passenger coaches). 
There are no goods trains properly 
speaking that run on certain days of 
the week. Only when an abundance of 
traffic makes it necessary are railcars 
run three times a week, whilst steam 
trains run on the other three days. 

On the Great Northern Railway (Ire- 
land) goods trains usually include a 
tranship wagon for carrying goods of 
insufficient bulk to require the use of 
complete wagon loads. The tranship 
wagon is dispatched, for transhipping 
purposes, to a junction station whence 
the goods are conveyed to their des- 
tination. Complete wagons are also 
hauled by goods trains. In no case are 
goods trains or mixed trains only run 
on certain days. Only on a few sections 
on which traffic is irregular are goods 
trains run when required. 


On the Netherlands Railways, small 
consignments are carried as follows 
express and « fast » packages usually by 
passenger train; « slow » packages by 
goods trains in through wagons but in 
the case of a few services, of lesser im- 
portance, also by passenger train. 

« Fast-traffic » complete wagon loads 
are usually sent by passenger train and 
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« slow » complete wagon loads either by 
goods train or, for less important con- 
nections, also by passenger train. Goods 
trains run every workday. 

Transport of small consignments or 
complete wagons loads on the Swedish 
State Railways is regulated by the time- 
tables drawn up by the Management both 
as regards main lines and secondary h- 
nes. Parcels are carried by the regular 
services which, however, do not com- 
prise special wagons for this purpose, 
slow retail goods traffic is transferred 
into tranship wagons on certain routes or 
into through wagons when the amount 
of traffic requires it, or finally into 
goods wagons without special destin- 
ation used for picking up and unloading 
at intermediate stations. On lines where 
traffic is light, goods trains only run 
sometimes on certain days of the week, 
daily services being nevertheless main- 
tained by passenger trains. 


QUESTION 24. — How are goods 
weighed, with a view to ascertaining the 
cost of transport? 


Goods are generally weighed on scales 
or weigh-bridges, according to circums- 
tances. Most of the stations are provided 
at least with scales. If there are no 
scales at the departure station consign- 
ments are weighed at an intermediate 
station or at the destination station. The 
weight given by the consignor is some- 
times taken as accurate, but verifications 
are made from time to time. If a con- 
signment consists of homogeneous pack- 
ages, the weighing of part of them, say 
10 %, is considered sufficient. 

On the Deutsche Reichsbahn, at sta- 
tions managed by an « agent », it is the 
latter who does the weighing. At sta- 
tions where there is no staff or where 
there are no scales, the consignment is 
forwarded to a main station where the 
weighing and rating is done. If luggage 
cannot be weighed at the departure sta- 
tion, it is nevertheless accepted and is 
then weighed at the arrival station. 
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On the South African Railways, ac- 
cording to the regulations in force all 
consignments must be accompanied by 
a waybill mentioning the gross weight. 
At all stations and a few « sidings » there 
are, however, scales and at a certain 
number of stations weighbridges with 
the aid of which consignments can be 
weighed for a fixed charge. Weighing 
is done solely for the purpose of mak- 
ing out the charges and the railway 
accepts no responsibility to the buyer or 
seller, or towards the consignor or con- 
signee. Where there is no weighing ap- 
pliance, such as at « sidings » or « stop- 
ping places », and if the weight cannot 
be estimated by a railway official, the 
consignment is sent to the station best 
suited for this purpose. The consignor 
and consignee are afterwards informed 
of the weight. 

The South Indian Railway, which has 
supplied a detailed statement as to the 
weighing methods in various cases, 
points out that even if the consignor has 
indicated the weight, all consignments 
must, as far as possible, be weighed be- 
fore being dispatched. For certain cate-- 
gories of goods there are special pres- 
criptions. If a wagon is to be weighed 
at the nearest station provided with a 
weighbridge, that station must be in- 
formed of this as soon as possible. After 
weighing, the forwarding station and 
the receiving station are informed of 
the weight by telegraph. If there are 
no scales either at the forwarding sta-. 
tion, the receiving station or an inter- 
mediate station, the weight is estimated 
at half the carrying capacity of the wa- 
gon if it is evident that the weight 
amounts to 81 mds at least, and at a 
full net load if the weight exceeds 
81 mds. 


On the Netherlands Railways packages 
(less than full loads) are weighed, un- 
less there are no means of so doing, as 
well as complete wagon loads of goods, 
on request; complete loads, for which 
weighing has not been requested, are 
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nevertheless weighed as far as possible 
by the railway. 

On the Swedish State Railways all 
staffed stations are as a rule provided 
with scales. The weight has always to 
be shown on the waybill. If the forward- 
ing station has no weighbridge, complete 
wagons are weighed at another station 
en route. The latter inscribes the weight 
on the waybill and informs the forward- 
ing station of same. In unstaffed stations 
that are not provided with scales, weigh- 
ing must usually be done at the central 
station, which makes out the waybill 
and calculates the carriage charges. 

On the Swedish Private Railways pack- 
ages or wagons are weighed at a cen- 
tral station, or else the weight is estim- 
ated. 


QUESTION 25. — State the steps taken 
(if any) for lessening or simplifying the 
assessing of goods at stations on secon- 
dary lines. Can they ask a centre-sta- 
tion (or the dispatcher) to tell them the 
amount to be charged? 


The replies received show that no par- 
ticular dispositions have had to be made 
for reducing or simplifying the oper- 
ations incumbent on stations on secon- 
dary lines as regards the making out of 
carriage charges. All stations are sup- 
plied with tariffs and distance-tables, 
which facilitates this work. If there is 
no rate for a certain object to be car- 
ried, or if new traffic arises for which 
no tariff has been drawn up, a station 
must apply to the Management, to the 
« System Rates Office » or to similar 
organisations to obtain the necessary in- 
formation. On the contrary, it is not the 
habit for stations to apply to a centre- 
station or the dispatcher to enquire for 
the rate to be applied. 

On the Deutsche Reichsbahn, in the 
case of stations staffed by an « agent » 
(or « manager »), the « Reichsbahn- 
direktion » decides whether the charges 
are to be made out by the said agent 
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or by a centre-station. If the agent can- 
not figure out the charges with the 
help of his tariff, he is bound to request 
the necessary information from _ the 
centre-station. As regards unstaffed sta- 
tions, it is always incumbent upon the 
centre-stations to calculate the charges. 

At unattended stations on the County 
Donegal Railways the train guard, after 
receiving a consignment, takes the way- 
bill and hands it to the nearest centre- 
station for the charges to be made out. 
In certain cases an additional charge is 
made for transport to the centre-station. 

On the Netherlands Railways, in cer- 
tain cases, the stations on secondary 
lines ask a centre-station to inform them 
of the amount to be collected. 

On the Swedish State Railways it fre- 
quently happens that « halts » and 
« stopping places » are staffed by a 
woman — in most instances the wife 
of the platelayer who inhabits the station 
building — who is not qualified as a 
rule to apply rates. In case of need, 
she asks for the necessary information 
by telephone from the centre-station and 
then collects the charges. The other 
forwarding operations, such as accoun- 
tancy, are carried out by the centre sta- 
tion. On the Swedish Private Railways 
a centre-station indicates the charges, 
when requested by telephone. The pay- 
ment of charges is sometimes done by 
means of special stamps. 


QUESTION 26. — At unstaffed sta- 
tions, do you entrust the train stajf 
(guards and brakesmen) with the issue, 
checking and collection of tickets, re- 
gistration of luggage, forwarding, deli- 
very, handling and weighing of goods, 
accountancy work, etc? 


As regards the sale, checking and col- 
lection of tickets, it appears from the 
replies received that these duties, at 
unattended stations, are performed by 
the train staff. As regards luggage, the 
train staff only load and unload it; lug- 
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gage is in most cases registered at the 
nearest staffed station or any other sta- 
tion most suited to do that. 

On the South African Railways the 
ticket controller (or if there is none, the 
guard) collects the fares, issues tickets 
and collects same. The guard makes out 
transport documents for all kinds of 
traffic including luggage, which is re- 
gistered at some suitable station on the 
line. Additional charges are also collec- 
ted there. All « sidings », « stopping 
places » and « unattended stations » are 
supervised by neighbouring stations. 
The charges are made out by the first 
station on the trip and are inscribed on 
the waybills, etc. already drawn up by 
the guard. The control stations make up 
all the accounts for the traffic in ques- 
tion. 

On the Burma Railways (India) the 
guards issue paper tickets to passengers 
entering trains at certain level crossings 
and collect the tickets of passengers 
alighting at such points. 

The North Western Railway (India) 
only has two sections : (1) Mandra- 
Bhaun, and (2) Khanai-Fort Sandeman 
on which there are unattended stations. 
Passengers buy their tickets from the 
guard, who also deals with luggage. 

On certain sections of the East Indian 
Railway the guard issues tickets on the 
trains and also deals with the weighing 
of luggage, etc. In this case the accoun- 
tancy work is done by the train staff 
and is handed by them to the manage- 
ment at the end of each period of ser- 
vice. 

On the County Donegal Railways (ire- 
Jand), at unstaffed stations — called 
« halts » with or without sidings — 
the guard of steam trains and the driver 
of railcars issue, check and collect tick- 
ets, deal with luggage, mail, and all 
other kinds of traffic. 

On the Great Southern Railways (Ire- 


land) the train staff does not issue 
tickets. The ticket controllers check the 
tickets, but as a rule they are not in 
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service on secondary lines. It is then 
incumbent on the staff at stations where 
passengers alight, or upon the staff of 
control stations, to collect tickets. The 
registration of luggage, delivery of same, 
acceptance and weighing of goods, and 
the accountancy work are ceri! out 
by stations. 

On the Swedish State Railways the - 
guards or drivers of railcars issue tickets 
to passengers who enter trains at 
unattended stations. For the purpose 
of checking there are « train compt- 
rollers » who carry out test-checks. 
Guards also check and collect tickets 
on sections of line where there is no 
ticket collector at the exit of the sta- 
tions. On steam trains the guards issue 
tickets and collect the fares. The reck- 
onings are handed in at the depot sta- 
tions at fixed intervals. In the railcars 
automatic ticket-issuing machines have 
been fitted in several instances, and they 
have proved very advantageous. 

The guards also deal with luggage at 
unattended stations, but charges are col- 
lected by stations. 


* 
* ~ 


As a rule such operations as accept- 
ance and delivery, forwarding and 
weighing of goods, the making out of 
transport documents, etc., cannot be 
carried out at unstaffed stations. 

On the Danish State Railways consign- 
ments handed in before the closing of a 
station are placed, together with the 
waybill, in a given place from which 
they are collected by the train staff; the 
latter deposists the packages (together 
with their waybills) intended for such 
stations. 

On the Kenya & Uganda Railways 
goods are weighed and charged for at 
arrival stations. As regards consign- 
ments, it is ordered that they shall be 
labelled and that a waybill is to be 
handed to the guard. The consignor has 
to be present at the loading, and trains 
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will not stop more than 30 minutes with- 
out additional charge. The carriage 
charges are calculated as from the next 
station. Unloading of goods at destina- 
tion must be done by consignees. The 
carriage charges are reckoned as far as 
the station beyond and paid by the con- 
signor. 

On the Bombay, Baroda & Central In- 
dia Railway goods are not accepted at 
unattended stations except in a few rare 


cases. Charges are made out by the 
nearest station having the necessary 
staff. 


On the Swedish State Railways the 
train staff deal, at halts and stopping 
places attended by a woman, with the 
loading and unloading of goods, and 
shunting necessary to bring the wagons 
to and from the loading ramp. On cer- 
tain lines goods are forwarded without 
waybills. In this case the guard has 
numbered forms, in duplicate, of which 
one copy is to be handed to the consign- 
or as a receipt for the charges paid, and 
the other to be pasted on to the package. 
At unattended stations goods are loaded 
and unloaded by the train staff, helped 
by the customer; but here again the per- 
sonnel does not weigh the goods, make 
out waybills, etc. 


QUESTION 27. — Are there any in- 
stances in which a driver who works 
a railcar alone issues, checks and col- 
lects tickets at unstaffed stations and, in 
case of need, handles goods? What are 
the precautions taken to allow a driver 
to leave his stand? 


When railcars are manned by 2 em- 
ployees (1 driver and 1 guard) does the 
driver, in case of need, help with the 
handling, etc? 


On most of the railway systems con- 
sulted, railcars are always manned by 
two employees. In certain cases the 
presence of at least two employees is 
formally stipulated in an agreement 
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made with the workmens’ Unions. In 
the case of railcars manned by two em- 
ployees, the driver does not as a rule 
attend to the sale of tickets or the hand- 
ling of goods. 

The County Donegal Railways (Ire- 
land) only employ one man on their 
railcars. This employee issues, checks 
and collects tickets at unattended sta- 
tions and, in case of need, handles goods. 
The experience gained since 6 years 
shows that there has been no difficulty 
whatsoever for the employee to carry 
out his task satisfactorily. There are 
30 unstaffed stations (« halts ») served 
in this manner. When leaving his stand 
a driver has to put on the brake, but as 
a rule he has not to leave the vehicle. 
If the train is accompanied by a second 
employee (a workman, maintainer, etc.) 
the latter assists the driver with the 
handling of parcels, luggage, etc. 

The Polish State Railways propose to 
apply the system mentioned in the above 
question to lines carrying light traffic. 

On the Swedish State Railways small 
railcars are generally worked by a single 
man who drives, sells, checks and col- 
lects tickets at unstaffed stations, and 
loads and unloads parcels, i.e. his duties 
are the same as those of a motorbus 
driver. When a driver has to leave his 
cabin he is bound to remove the ignition 
key. Another safety element consists in 
the « dead-man’s handle » with which 
the vehicle is fitted. 

If the vehicle is manned by two em- 
ployees, the driver has not, as a rule, 
to deal with passengers and goods. 


QUESTION 28. — State the working 
hours (actually on duty — duration of 
intermittent work — extent of service) 
of train staff (drivers and guards). Are 
they the same as those of train men on 
main lines? 

State the working hours (actually on 
duty — duration of intermittent work 
and extent of service) of station em- 
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ployees on secondary lines. Are they 
the same as at stations on main lines? 


The working hours of staff accompa- 
nying trains appears, as a rule, to be 
the same on secondary lines as on main 
lines. They are based as much as pos- 
sible on the 48-hour week (6 days of 8 
hours). Overtime and duty on Sundays 
are paid for according to special rules. 
Nevertheless, on several railway systems 
the working hours are not uniform. 


Thus, on the Deutsche Reichsbahn, in 
accordance with regulations on hours 
of duty, not more than 48 hours may 
be worked within a period of 7 days 
in the case of hard work. In other cases 
up to- 57 hours may be worked. The 
mean duration of work for a period of 
7 days is obtained by dividing the total 
number of hours worked during a cer- 
tain period (at the end of which the 
shift re-starts) by the number of days 
comprised in this period; the figure thus 
found is multiplied by 7. Reserve duty 
is considered as 50 % of actual service, 
but may in certain cases be counted as 
60 to 80 %. Intermittent rest-hours are 
not included. 

A turn of duty which includes actual 
service, reserve service, time-off and 
« Fahrgastfahrten » (*) may not, for 
non-travelling operating staff, amount to 
more than 9 hours in the case of hard 
work; in other cases it may run up to 
12 hours. In certain cases a turn of duty 
may even be 16 hours, especially on se- 
condary lines. After working for a 
lengthy time, a long rest — preferably 
night rest at home — is prescribed. For 
the locomotive staff it is laid down that 
the normal turn of duty shall not gener- 
ally exceed 9 hours. These working 
hours are strictly limited to 8 hours for 
passenger-train duty. 


On the Kenya & Uganda Railways the 
normal working day for the locomo- 


(*) Journeys made by railway personnel to 
get to their work and back home. 
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tive and train staff is 10 hours on main 
lines and secondary lines. 

On the South African Railways the 
turns of duty of this staff are based in 
the first instance on the timetables. They 
may vary between 6 to 12 hours per day. 
On principle, the minimum rest period 
outside the depot station is fixed at 
8 hours, and otherwise at 12 hours. The 
working hours for the locomotive staff 
are based on the 8-hour day system, 96 
hours having to be worked in 14 days. 
Overtime and Sunday work are paid 
according to special regulations. The 
same principles are applied to train men, 
except that a 9-hour day is to be taken 
as the basis, with a minimum of 108 
hours of work per fortnight including 
12 working days. 

On the Bombay, Baroda & Central In- 
dia Railway the working hours are 8 to 
10 a day. 

The Great Indian Peninsula Railway 
states that there is no recognised limit- 
ation as regards working hours for the 
personnel in question. Nevertheless, in 
actual practice, an immediate rest is 
granted as far as possible when a service 
has exceeded 12 hours a day. The same 
principles are applied to main lines and 
secondary lines. 


On the East Indian Railway the hours 
of work of the locomotive and train staff 
vary according to the nature of the duties 
performed. The number of hours drivers 
and guards have to work is not fixed, 
but varies between 50 to 60 a week. 

On the County Donegal Railways the 
working hours for drivers of steam loco- 
motives and of railcars, firemen and 
guards amount to 8 a day. No break is 
eranted except when, at the station to 
which they are attached, the staff can 
absent themselves for an hour to par- 
take of their meals. In that case the 
number of working hours may be raised 
to 9 a day. 


On the Netherlands Railways the 
working hours are — as on the main 
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lines —— 114 hours per 14 days for head 
guards and guards and 12 hours a day as 
the maximum. 

On the Dutch East Indies State Rail- 
ways the maximum is 13 hours per day, 
and 286 hours per 4 consecutive weeks. 
‘The same standards are laid down for 
train men on main lines. 

On the Swedish State Railways the 
number of working hours is based on 
the legal 8-hour day. For practical 
reasons, this duration has been fixed at 
208 hours at the most per month of 30 
days (26 working days of 8 hours each), 
whilst on the Swedish private railways it 
is 208 hours per month of 30 days and 
234 hours in small stations, according to 
agreements. The number of hours work- 
ed actually by drivers is 160 hours and 
by guards 185. 


* 
* * 


As regards the non-lravelling staff, the 
prescriptions regulating the working 
hours of train staff are in force. In cer- 
tain cases the turns of duty of non-tra- 
velling staff may be somewhat longer. 

On the Kenya & Uganda Railways the 
total working hours amount to 10 to 12 
a day. 

On the South African Railways the 
number of hours worked varies, accord- 
ing to the nature of the work, from 8 to 
10 a day. If the working hours exceed 54 
a week, a reduced service is arranged 
during a week or else a day-off is grant- 
ed once a fortnight or two days a month 
without loss of pay. 

On the Bombay, Baroda & Central In- 
dia Railway the working day is 12 hours 
for non-travelling staff on all lines when 
the service includes breaks. 

On the Great Indian Peninsula Rail- 
way the working hours of non-trayelling 
staff on secondary lines are regulated 
by the « Employment Act », which also 
applies to staff on main lines. 

On the County Donegal Railways the 
legal 8-hour day is in force but may be 
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increased to 12 hours to take into ac- 
count breaks for taking meals. 

On the Netherlands Railways the 
actual work during two weeks is 90, 96, 
102 or 114 hours, dependent on its na- 
ture. The nominal duration of work, 
depending also on its nature is: 

a) 10 hours at the most, or 

b) twice per 14 days: over 10 hours 
but not over 14 hours. 

Rest between two service periods : 
every two weeks twice 10 hours and for 
the remainder, 12 hours. 

The rest-time between two weeks 
must be 30 hours at least; this break 
must fall on a Sunday every three weeks. 
The duration of a Sunday off-duty must 
include the period between two a. mM. 
on Sunday and four a. m. on Monday. 

The working hours are the same as 
for station staff on main lines. 

On the Dutch East Indies State Ratl- 
ways the same regulations are in force 
for non-travelling staff on secondary 
and main lines. 


Swedish State Railways. — The regu- 
lations fix the number of working hours 
at 208 at the most per month of 30 days. 
For intermittent work the nominal dur- 
ation of work is converted to coincide 
with a certain reduced duration of actual 
work. For this reason it is possible to 
increase the working hours for certain 
services to 234 and even 260 per month. 
The cases to which this prolonged dur- 
ation is to be applied are decided by the 
management after consulting a committee 
composed of 3 delegates from the mana- 
gement, 3 delegates from the staff and 
an impartial chairman appointed by the 
Government. 


QUESTION 29. — Are all stations on 
secondary lines obligatorily staffed by 
permanent railway officials, or can their 
management be entrusted to a private 
person bound to the railway by a con- 
tract? Have any special precautions 
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been taken for the selection of such 
persons and are the same _ working 
hours applied to them as to permanent 
railway staff, or are they considered as 
contractors for their own account ? 
Have you entrusted to such private indt- 
viduals duties concerning the safety of 
train running (signalling trains in and 
back; working points, signals, level 
crossing gates, etc.) ? 

As a rule, stations on secondary lines 
are staffed by employees beionging to 
the permanent railway staff. In only a 
few cases is the management of small 
stations entrusted to private persons 
(called « caretakers », « managers », 
« agents », « supervisors »). 


The Deutsche Reichsbahn distinguishes 
three categories of stations on secondary 
lines : 

those that are staffed, constantly or perio- 
dically, by employees belonging to the per- 
manent railway staff; 

those that are staffed by « agents »; 

those that are unattended. 


« Agents » performing operating duties 
must fulfil the conditions required from 
railwaymen. All « agents » must be 
trustworthy, and they are often chosen 
from retired railwaymen. 

On the Danish State Railways small 
stations are staffed by « managers » 
bound to the Railway by a contract. 
Before being engaged, they undergo an 
examination for fitness. The working 
hours, fixed by the railway, are the same 
as those applied to regular railway ser- 
vants. Train crossings cannot take place 
at stations staffed by « managers ». The 
latter may not signal trains in and back, 
but in case of need they work barriers 
and signals. 

On the Netherlands Railways the ma- 
nagement may be entrusted to a private 
person bound to the railway by con- 
tract. « Managers » must be recognised 
as honourable persons; they are con- 


sidered as contractors for their own 
account. 
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On the Polish State Railways stations 
closed on account of decreasing traffic, 
are transformed into railway « agen- 
cies » and served by « agents » bound 
to the railway by a contract. The com- 
mercial duties of an agency are the same 
as those of an ordinary station. Private 
agents may be entrusted to work bar- 
riers and supervise the lighting of 
signals. 

The Swedish State Railways some- 
times engage women to look after small 
stations where traffic is so light as not 
to justify engaging an agent. Women 
cannot expect to be regularly appointed 
on the permanent staff, and are paid 
according to special rules. Their work- 
ing hours are fixed by the railway and 
are less than those of regular railway 
employees. They perform no duties in 
connection with the safety of trains, 
except working the barriers. 


QUESTION 30. Are there unstaffed 
stations, i.e. where there is no represen- 
tative of the railway except when trains 
stop there? 


If so, what kinds of traffic do such 
stations handle ? How is the acceptance 
and forwarding of goods done? Is it 
done by the staff of trains or railcars, 
and if so must the consigner or consignee 
be present when trains are due to pass 
through ? 

How does the consignee know that 
goods will arrive for him by a given 
train? 

How are goods weighed and carriage 
charges made out ? 


As already stated, there is a good num- 
ber of stations which are not normally 
staffed. On several railway systems such 
stations are then only open to passenger 
and luggage traffic, and they can be left 
unattended to the extent considered ad- 
visable in view of local circumstances. 
Various methods are applied in such 
instances on the different railways. 
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On the Deutsche Reichsbahn the goods 
are accepted and delivered by the guard 
during train stops. If stations are only 
staffed at certain hours of the day — 
which usually coincide with the times 
trains are due — it is the « agent » de- 
tailed there who attends to the passenger 
and goods service. Consignees are in- 
. formed of the arrival of goods by the 
« agent » and, in the case of unattended 
stations, by the main station. In the 
latter case, mention is made of the train 
by which the goods will arrive and, as 
regards goods deposited in the goods 
shed, also the hours during which they 
can be accepted. 

On the Danish State Railways there 
are two kinds of stations that are nor- 
mally unattended: halts and stopping 
places. Halts are only open for com- 
plete wagon load traffic and stopping 
places for passenger traffic. Shunting 
work is performed by the train staff who 
hand in the waybills to one of the neigh- 


bouring stations, which inform the con- ° 


signor. 

The London & North Eastern Railway 
only has a few unattended passenger 
stations, where the guards issue tickets 
for local services. There are also unat- 
tended goods stations, in the form of 
« sidings », depending on a neighbour- 
ing station. Goods are forwarded in the 
same manner as at the main station. If 
goods cannot be weighed at the de- 
parture station this is done at the re- 
ceiving station. 

On the Kenya & Uganda Railways un- 
attended stations are open to all kinds 
of traffic. Goods accompanied by a 
waybill are accepted by the guard. 
Goods are unloaded either in the pre- 
sence or in the absence of the consignee. 
As a rule the consignor informs the con- 
signee of the forwarding of goods but it 
frequently happens that the control sta- 
tion is able inform the consignee. 

The South African Railways have 
appointed « caretakers » for a few « Si- 
dings ». They are bound to be present 
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on the arrival of important trains to see 
that goods are deposited in a shed or 
other installation. They moreover have 
to assist consignors in the despatching 
of goods, of transmit requests for 
empty wagons to the control-stations, 
supply information concerning goods on 
departure or which have not been re- 
moved and as to wagons that have not 
been unloaded by consignees. These 
« caretakers » are employees who are 
not entirely remunerated by the railway 
and who do not belong to the permanent 
staff. 

In other cases users are requested to 
be present at stations when trains are 
due or to deposit there at their own 
risk goods (accompanied by a waybill), 
to be picked up by the trains. Consign- 
ments sent to these points are unloaded 
by the guard at the risk of consignees. 
There is no obligation to inform a con- 
signee of the arrival of a consignment 
which is not immediately removed. 
When a consignee desires it, an advice 
may be given verbally or in some other 
manner, without however any respon- 
sibility being incurred by the railway. 

On the Bombay, Baroda & Central In- 
dia Railway there are unstaffed stations 
called « flag stations ». At a few of 
them consignments are accepted by the 
guard, but the goods are weighed and 
the charges made out at the nearest sta- 
tion having a competent staff. As a rule, 
consignments for such points are not 
accepted. 

The County Donegal Railways state 
that some of their 30 unattended sta- 
tions are only open to passengers, when 
there is no other traffic. In most in- 
stances all consignments are accepted, 
either by the guard or by the driver or, 
in most instances, by an employee from 
a staffed station who is detailed each 
day or each week for certain hours. 
This employee advises the consignee 
verbally or by post and an appointment 
is made at a suitable hour for the accep- 
tance or delivery of consignments. The 
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public finally accepted this system when 
it realised that it could not expect to 
be served all day long, owing to the 
light goods traffic offered. Consign- 
ments are weighed on the spot by the 


travelling employee, but charges are 
made out by the control station. 
The Great Southern Railways  (Iire- 


land) have, for a few « halts », engaged 
a caretaker who handles goods traffic. 
He weighs the consignments, the charges 
being made out by the nearest control 
station. 

The Swedish State Railways have a 
few unattended stations at which goods 
are accepted only by the train staff. 
Nevertheless, the service as a rule only 
applies to packages or sometimes only 
to small parcels. The train men load 
and unload the goods. Goods are un- 
laden even if the consignee is not pre- 
sent on arrival of a train on condition, 
of course, that the carriage is paid. On 
certain lines no advice of the arrival of 
goods is given by the railway; on others, 
on the contrary, an advice is sent by the 
main stations. Goods are weighed either 
at a station or by the guard who is pro- 
vided with small scales for this purpose 
on certain lines. The charges are made 
out either by the main station or by 
the guard. The traffic in question is 
naturally of little importance. 


QUESTION 31. — Has the application 
of simplified working methods necessi- 
tated, in certain cases, the re-arranging 
of previous installations or the construc- 
tion of special installations ? 


It appears that not many alterations 
have been made to existing installations 
on secondary lines as a result of the 
application of simplified operating me- 
thods; equally, special buildings have 
only been created in a few exceptional 
cases. 

The Deutsche Reichsbahn has had the 
telephonic communications improved. 
At unstaffed stations, depots have been 
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installed as far as possible, to put con- 
signments under cover. 

The Danish State Railways state that 
the employment of a less skilled staff at 
certain stations has required the instal- 
lation of safety appliances which other- 
wise would not have been necessary. 

The London Midland & Scottish Rail- 
way states that all platforms have been 
raised to facilitate the embarking and 
alighting of passengers. At « halts » 
where there are no raised platforms, 
special appliances such as folding steps 
(on the coaches), stools or step-ladders, 
have had to be provided. 

On the Swedish State Railways most 
stations on secondary lines, in particular 
those staffed by women-agents, are so 
arranged that the booking-office, the 
waiting room, the goods shed and station 
quarters are united in a single building, 
which makes the work much easier. 
Seeing that the building stands back 
from the main track, a special type of 
bridge has been provided for tranship- 
ping goods between wagons and the 
shed. When out of use this bridge can 
be removed to give free access to the 
adjoining sidings. 

At small unattended stations a small 
cabin enclosed by walls on three sides 
and a small platform have been built. 
These stations are often provided with a 
signboard « Passengers embark here », 
to warn drivers. The place can also be 
lighted electrically at night by means of 
an automatic device. 


QUESTION 32. — How are requests 
for empty wagons made by the public, 
and how is the forwarding of loaded 
wagons done? 


Requests for empty wagons at staffed 
stations must be made as a rule to the 
station master who, on certain railway 
systems, may place empty wagons at the 
disposal of the public if there are any 
available in the station; on other rail- 
ways the station master must apply to a 
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higher authority. As to unattended sta- 
tions, it appears to be the rule to for- 
ward requests for rolling stock to the 
station master of a neighbouring station. 

Complete wagon loads are forwarded 
by the trains designated in the timeta- 
bles. 

On the Deutsche Reichsbahn, requests 
for wagons are addressed to the « agent » 
(or manager). If a station is unattended 
the request must be made to the nearest 
staffed station or to a guard who hands 
it in to the main station. Complete 
wagon loads are forwarded by trains in 
compliance with the waybill made out 
by the « agent ». At unattended stations 
it is the consignor who hands the way- 
bill to the guard of the train by which 
the wagon is despatched. In certain par- 
ticular cases other methods can be used. 


On the South African Railways re- 
quests for wagons must be made at least 
48 hours ahead. 

On the Bombay Baroda & Central India 
Railway requests for rolling stock at 
unstaffed stations are handed to train 
guards. Empty wagons are supplied to 
the public next day. When the loading 
is completed, full wagon loads leave by 
the first train. 

On the Polish State Railways clients 
hand requests for wagons to the 
« agent »; after the wagons are loaded, 
and after having fulfilled all formalities 
on the spot, the agent despatches the 
wagons in the required direction. 


QUESTION 33. — How is the account- 
ancy work of staffed and unstaffed sta- 
tions done? Is there a centre-account- 
ancy-station centralising all the account- 
ancy work of a line? If so, what 
accountancy work remains to be done by 
a station « superviser » (station managed 
by a private individual) and how are 
goods despatched to their destination 
(must it be via the centre-accountanc y- 
station) ? 

Describe, if the case occurs, the orga- 
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nisation of the accountancy on a secon- 
dary line on which stations are not staf- 
fed constantly or are only managed by 
a person who is not a permanent railway 
official. 


According to replies received from the 
Railways consulted, the accountancy 
work at staffed stations is almost inva- 
riably done by the staff of such stations, 
applying the general rules in force. The 
accountancy of unattended stations is as 
a rule kept by the neighbouring station 
most suited for this purpose. In a few 
exceptional cases the latter may also deal 
with the accountancy of certain staffed 
stations of lesser importance. There are 
no cases of central-stations who do the 
accountancy for the stations of a whole 
line. 

On the Deutsche Reichsbahn it is in- 
cumbent upon the centre-station to make 
up all accounts. Nevertheless, at stations 
staffed by an « agent », the work may 
be entrusted to the latter. 

On the Great Western Railway the ac- 
countancy of 2 to 3 stations is, in certain 
instances, centralised at a centre-station 
to which transport documents are sent 
for accountancy purposes after the ar- 
rival station has used them for collecting 
the charges. 

On the Kenya & Uganda Railways con- 
signments forwarded from « closed sta- 
tions », « immediate sidings » and 
« halts » are entered on the « guards’ 
siding traffic ticket », made out in tri- 
plicate, the first copy of which accom- 
panies the consignment as far as the 
arrival station, after which it is sent to 
the chief accountant. One copy is sent 
to the superintendent of the line with the 
« train report » and the third copy re- 
mains in the booklet for accountancy 
purposes. In certain cases this « ticket » 
is not obligatory, for example for lug- 
gage registered by a neighbouring 
« open » station, in the case of consign- 
ments forwarded to destinations on the 
Tanganyka railways, certain ports and 
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another « closed station », « siding » or 
« halt » etc. In these cases the waybill 
must as a rule accompany the consign- 
ment. The requisite documents are made 
out by the first « open » station. Consign- 
ments arriving at stations of this kind 
must comply with the conditions of the 
« Official Tariff Book » and the carriage 
must be paid in advance. 

On the East Indian Railway the num- 
ber of unattended stations is small. 
Their accountancy work is generally 
performed by the depot station of the 
personnel who attend to the service in 
unstaffed stations at hours when trains 
call there. In staffed stations the per- 
sonnel is responsible for all accountancy 
work. The system applied to staffed 
stations is also in force at stations look- 
ed after by private individuals bound by 
contract. All accountancy documents 
of staffed or non-staffed stations are sent 
to a central office at the railway head- 
quarters. 

On the County Donegal Railways at 
the end of each month the station master 
draws up the operating-report and 
counts the cash which is then handed to 
the accountant’s office at headquarters 
at Stranorlar for checking purposes. For 
joint traffic with other railway compa- 
nies, a complete set of accountancy is 
sent by the management to « The Irish 
Railway Clearing House » at Dublin, 
which divides up the money and draws 
up monthly accounts. The documents 
concerning unattended stations are join- 
ed to the report of the station master of 
the neighbouring control-station. 

On the Netherlands Railways staffed 
stations generally do their accountancy 
themselves. Nevertheless, staffed  sta- 
tions of lesser importance, not having 
the requisite competent personel, add up 
their receipts and expenses on a special 
printed form which is sent to a neigh- 
bouring station entrusted with the mana- 
gement of such stations. The same ap- 
plies to stations looked after by a private 
individual. 
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The principal station appointed com- 
prises the accountancy of subordinate 
stations in its own accountancy. 

Unattended stations have no account- 
ancy duties to perform. 

Goods are forwarded direct, as regards 
staffed stations; through the medium of 
a centre-station in the case of unattended 
stations. 

On the Swedish State Railways sta- 
tions staffed by women hand the takings 
and transport documents to the main 
station entrusted with the accountancy 
of its branch-stations. As a rule, the 
principal stations also make out the car- 
riage charges for consignments from 
unstaffed stations unless the train staff 
have to report by means of particular 
receipts the carriage-charges paid in. 


QUESTION 34. — State the number 
of stations where the simplified methods 
described in the foregoing (questions 29 
to 33) are applied and to what extent 


these methods have been developed since 
1930? 


Only part of the Railways consulted 
have given detailed information con- 
cerning this question. 

The Deutsche Reichsbahn has sup- 
plied the following information which 
includes all lines (main lines included) : 


Number of stations. 


Caretaker 
in atten- 
dance. 


Unatten- 
ded. 


At 31st December 1930. 4 058 
At 31st December 1931. 4 465 
At 31st December 1982. 638 
At 31st December 1933. ak ulbsyes 
At 31st December 19384, es) 


1 905 
1 986 
2 052 
2 180 
2 204 


The Danish State Railways mention 
that the number of stations exclusively 
staffed by private individuals bound by 
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contract is 45 (17 in 1930). The number 
of stations partially staffed by an 
« agent » not belonging to the permanent 
staff is 100 (5 in 1930), 24 of which 
(8 in 1930) are unattended for certain 
trains. There are, in addition, 19 (21 in 
1930) unattended « halts » and 82 (65 in 
1930) unattended « stopping places ». 


The London Midland & Scottish Rail- 
way considers it may be of interest to 
mention that it has always been the 
custom to employ private persons in the 
eapacity of cartage contractors for col- 
lecting and delivering goods when the 
traffic at a station does not justify the 
setting up of a normal cartage service. 


On the Midland and Great Northern 
Railways (Joint Committee), there are 
no stations staffed by private indivi- 
duals. The number of small stations un- 
der the orders of a main station is 5. 


The Kenya & Uganda Railways have 
24 unattended stations and 52 harbour 
stations also unattended. 

The North Western Railway (india) 
has unattended stations : 

on the Mandra-Bhaun section, between 
Mandra and Taragarh and between Dau- 
Jatala and Sayyad Kasran; 

on the Khanai-Fort Sandeman section, 
at Rahimgul Sarai and Badinzai which 
are « Closed stations » where trains stop 
for the locomotive to take water. 

On the East Indian Railway the num- 
ber of stations is 320. The methods for 
dealing with traffic at these stations have 
not changed since 1930. 

The number of unattended stations 
(« halts ») on the South Indian Railivay 
is 6. 

The County Donegal Railways state 
that 30 stations have been transformed 
into unattended « halts ». 

On the Polish State Railways about 
80 stations have been transformed into 
« agencies » since 1930. It is proposed 
to extend this procedure in the future, 
when the necessity arises. 

On the Swedish State Ratlways sim- 
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plified operating methods are applied at 
290 stations of which 87 are only open 
to passenger traffic. Since 1930 the 
development consists in the creation of 
a large number of unattended stations 
only open to passenger traffic. On the 
Swedish private railways there are 31 
stations where simplified operating me- 
thods are applied. 


SUMMARY 


The advent of road motor transport 
and its great development laid weighty 
problems before the railways. Indeed, 
motor transport, availing itself of the 
extensive network of public roads, is 
able to come into closer contact with 
users and secure their traffic more easi- 
ly than is the case with railways. Road 
motor vehicles are able, in addition to 
pick up and set down passengers at places 
that are most suitable for them; the same 
applies to goods traffic. Experience ap- 
pears also to have shown that traffic 
has been taken from the railway by 
road transport to an appreciable extent. 
That is especially the case as regards 
occasional users paying full rates, as also 
consignments of parcels and packages, 
the loss of which has had a marked in- 
fluence on railway finance. The rail- 
ways hardest hit economically are those 
whose secondary lines run through 
thinly populated districts where traffic, 
for natural reasons, is only light. Com- 
petition between the two methods of 
transport has had the result of practi- 
cally ending in several countries, the 
construction of new railway lines. 

On those secondary lines which con- 
tinue to be operated, Railway Adminis- 
trations have been compelled to take 
drastic steps to simplify their working 
with a view to obtaining a satisfactory 
financial result or, at any rate, to reduce 
their deficits as much as_ possible. 
Means for thus reducing expenses must 
be sought in the first instance in the 
equipment of the track, which it has 
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been attempted, from the start, to adapt 
to the light traffic anticipated on such 
lines. On the other hand, as regards 
operation properly speaking, it has been 
possible to obtain important results and 
it appears that in the future further be- 
nefits may be expected from simplified 
methods now in course of application. 

The replies received from the various 
Railway Administrations consulted touch 
upon several points of interest as re- 
gards organisation of operating services 
on their secondary lines. It appears, 
notably, that Managements are free to 
issue, themselves, regulations regarding 
this matter, which is doubtless very ad- 
yantageous owing to the constant chan- 
ges that require very flexible adaptation. 

From the standpoint of rational sim- 
plifications, great importance must be 
attached to working regulations well 
adapted to the less important circum- 
stances on secondary lines which, owing 
to light traffic, offer numerous possibi- 
lities for simplification. The fact that 
these lines are jointly managed with 
main lines should not prevent safety and 
other regulations being adapted to the 
particular requirements of secondary 
lines. 

Numerous simplifications concerning 
the running of trains, signals, signalling 
in and back-signalling of trains etc., 
have been introduced, but much certain- 
ly remains still to be done in this res- 
pect. 

The motive power and rolling stock 
factor is of great economic importance 
from the standpoint of the reduction of 
operating expenses on secondary lines. 
It appears that these problems are being 
dealt with everywhere, especially as re- 
gards rail motor vehicles. The rapid 
development of this traction method is 
worth while following up closely. Rail- 
cars and locotractors have, in many res- 
pects, proved that they are capable of 
largely contributing to economical oper- 
ation: both by the reduction of the 
number of employees on trains, whence 
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a lowering of expenses on wages, and by 
a reduction in running and maintenance 
expenses as compared to operation by 
means of steam trains. The use of rail- 
cars also provides appreciable advant- 
ages for users : frequent runs, increased 
commercial speed, numerous stops, etc. 
On the other hand it must be admitted 
that the use of railcars is not from cer-_ 
tain aspects, free from drawbacks and 
restrictions. When traffic expands con- 
siderably or is subject to sudden fluc- 
tuations, it appears necessary to retain 
steam trains, which can be better adapt- 
ed to such circumstances. For that 
reason it is difficult to set forth any 
general rule. The working method se- 
lected depends consequently on the cir- 
cumstances existing on the line in ques- 
tion. 

With a view to achieving satisfactory 
savings it is advisable to reduce the 
weight of trains as much as possible. 
When endeavouring to put this sugges- 
tion into practice, railways are hamper- 
ed in particular by the presence of more 
classes of compartments or more seats 
in a particular class than is necessary. 
If a single class is not sufficient owing 
io particular circumstances, it appears 
nevertheless advisable to examine whe- 
ther it is not possible to restrict the 
classes to two. On the other hand, by 
making careful use of the carrying capa- 
city of wagons for goods, appreciable 
results can be obtained as regards the 
weight of trains. In this respect, the 
importance must be stressed of restrict- 
ing to a minimum the number of types 
of wagons and of standardising the rol- 
ling stock. 

As mentioned above, it is of capital 
importance if economical operation is to 
be obtained, that attention be paid to the 
question of personnel. Attempts must 
be made to obtain a reduction in staff 
by organisation measures in all depart- 
ments. A judicious restriction of oper- 
ating plant and a good use of the per- 
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sonnel are two fundamental factors mak- 
ing for satisfactory financial results. 

As regards secondary lines carrying 
only light traffic, our enquiry shows that 
railways favour unattended stations 
where the train staff or a private indi- 
vidual, who does not belong to the re- 
gular railway staff, deals with traffic. 
In other cases stations are managed by 
« agents », (« caretakers ») either a man 
or a woman, and the opening hours of 
stations are often reduced to a few per 
diem. The number of stations resemb- 
ling those on main lines has, thanks to 
these methods been reduced to a mini- 
mum. In addition, it has been possible 
to impose several duties, with which 
non-travelling staff are usually entrust- 
ed, to train staff who are not fully oc- 
cupied, owing to light traffic. 

As the result of various steps, it has 
also been possible to reduce the staff of 
permanent-way men for guarding level- 
crossings, track walkers, etc. In this res- 
pect it is curious to note that the use 
of automatic appliances for warning 
road users at level crossings is so little 
developed. Even if this installation en- 
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tails a certain outlay, it has nevertheless 
proved itself advantageous in several 
instances and from many points of 
view. 

It is evident, however, that a reduc- 
tion in staff must not be of such a nature 
as to harm the legitimate interests of 
railway users. It has been possible to 
introduce simplifications in passenger 
and goods traffic without causing any 
inconvenience to clients. Everything 
that can be done in this respect should 
be attempted in view of the benefits that 
can be obtained : the number of special- 
ly instructed staff can be reduced to a 
minimum, the expenses on fixed installa- 
tions can be lowered, etc. 

Finally, we feel we ought to stress the 
fact that, even if road motor competition 
is of great importance to railway finance, 
sometimes to such an extent that the 
question is raised of closing a railway 
line, it may nevertheless be justly claim- 
ed that, both at present and in the future, 
it may be considered as a vital factor for 
a country and its inhabitants to possess 
a railway system rigorously managed on 
modern and scientific principles. 
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INTERNATIONAL RAILWAY CONGRESS ASSOCIATION 


13th SESSION (PARIS, 1937). 


QUESTION XIII. 


Specifications for the fixed plant of railways with light 
traffic, intended to prevent the use of unnecessarily 
expensive track equipment, and generally to give 


economical working. 


REPORT 


(Great Britain, Dominions and Colonies, America, China and Japan), 


by M. VAN NOORBEECK, 


Ingénieur, Directeur des yoies et travaux, Société Nationale des Chemins de fer Vicinaux (Belgium). 


The complexity of this question means 
diversity of interpretations. The object 
of the present study is to state generally 
the technical and operating methods to 
be used to reduce capital costs and work- 
ing costs. 

Companies operating railways have 
been forced by road competition to mo- 
dify fundamentally their operating me- 
thods, and by deduction, it appears lo- 
gical to see if the cost of the fixed plant 
cannot be adapted in turn to the new 
operating methods. 

In spite of the somewhat conservative 
outlook of permanent way engineers, it 
has become evident that the develop- 
ment of the track and its equipment can 
no longer be independent of that of the 
motive power and rolling stock, but the 
two departments must work together if 
the savings from sound management are 
to materialise. 

The different railway companies have 
dealt with the permanent way, the rolling 
stock, and the relation between them. 
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So far, however, no distinction has been 
made, in designing the track, between 
railways with heavy traffic and those 
with light traffic. 

60 Railway Companies operating 
226 800 km. (140 930 miles) of track have 
been consulted. 

13 companies have replied that, as 
their railways did not comply with the 
specified conditions, the questionnaire 
did not apply to them; 12 other compa- 
nies were good enough to send inform- 
ation for which we sincerely thank them. 
These companies represent a length of 
13 356 km. (8 300 miles) in operation. 

The large number of companies not re- 
plying or replying in the negative ap- 
pears to be due to indecision as to the 
exact meaning of a railway carrying 
light traffic. 

Various interpretations of the mean- 
ing of « lines carrying light traffic », 
« light railways » or « secondary lines » 
have been given already in various re- 
ports to the Congress and in particular 
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by Messrs. C. de Tolnay (1) and J. 
Rocca (2) at the Washington Congress 
(1905), and by M. F. Level at the Paris 
Congress (1922) (°). 

I agree with M. Level’s view that a 
railway line should only be called « se- 
condary » when it carries only light 
traffic. 

If light traffic implies that the line 
should be built and operated cheaply, it 
must not be at the expense of the safety 
and comfort of the public. 

The construction and operation should 
in consequence be based on other rules 
and conditions than those applicable 
to main lines with fast and heavy traffic. 
Above all they should be free from the 
standards followed to meet higher 
speeds, as these necessarily involve 
much more costly constructional and 
operating standards. 

The twelve replies received were from 
two railways in the United States of 
America, three in Great Britain and 
Northern Ireland, two in British Africa, 
three in India, one in the Irish Free 
State, and one in Japan. 

Except for one of the American and 
one of the English lines, both built and 
operated as standard 4 ft. 8 1/2 in. gauge 
lines, the other railways can be con- 
sidered as light railways in the meaning 
of the questionnaire. 

Excepting the system of the American 
Company, a large proportion of which 
is double-track, the lines of the other 
companies are all operated as single- 
track. 

The gauges are: 0.60 m. (1 ft. 11 1/2 
ine) Os um, (2 tte 6am) 0:90 me Coe it)e 
iL inks (3) til. 8) ase) alah) TOG iam, (33 ie, alin), 
ae inal, (HE at, ts) 1 ik), euanel Tela) tam, 
(5 ft. 6 in). 


(1) See Bulletin of the Railway Congress, 
February 1905. 

(2) See Bulletin of 
Jeeember 1905. 
_ (8) See Bulletin of the Railway Congress, 
October 1921. 


the Railway Congress, 
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The companies using the 4 ft. 8 1/2 in. 
gauge do so for the tranship facilities 
(passenger and goods) it offers. The 
other companies prefer the narrow gauge 
as being cheaper in first cost. 

The gradients are heavy on most of 
the lines, again to keep down the cost 
of construction, but on those railways 
built to the standard (4 ft. 8 1/2 in.) 
gauge, to keep down the working ex- 
penses. 

All the companies replying to the ques- 
tionnaire have their own permanent way. 

The curves are governed by local con- 
ditions, the radii being as large as pos- 
sible, with parabolic transitions. 

The speed of the trains is from (40 to 
69 km.) (25 to 37 miles) an hour, 

The axle load depends on the weight 
of rail used. Both the weight and length 
of rails vary widely; the weight from 
15.8 kgr./m. to 65 kgr./m. (32 to 130 Ib. 
per yard) and the length from 7.30 m. 
to 12 m. (24 to 39 ff.), One Englisi& 
Company uses bull-headed rails, but all 
the others Vignole rails. 

The rails are laid with square joints, 
sometimes staggered on curves. The 
joints are suspended; the fish-plates are 
either flat or angle bars, no marked pre- 
ference being noticed. No company 
welds its rails. 

The rails are laid on sleepers, usually 
wood creosoted by the Rueping process. 
One company uses steel sleepers excep! 
under points and crossings and on brid- 
ges, where wood sleepers are used. Hard 
wood (oak) is generally used. The di- 
mensions of the sleepers vary with the 
gauge and the length of rail used. 

Opinions are divided as to using bear- 
ing plates between rail and_ sleeper. 

The ballast is usually gravel or broken 
stone. 

The points are generally built up from 
rails, with straight blades. Automatic 
control of points is not resorted to. 

The length of holding sidings is deter- 
mined by the amount of traffic. Many 
of the companies build their secondary 
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lines from serviceable material recove- 
red from their main lines when relaying. 

As a rule the lines are not fenced in, 
but sometimes main stations are fenced 
in with concrete posts and wire. 

The bridges are built as a rule from 
local materials, concrete being used 
whenever possible, in order to keep 
down maintenance costs. 

Turntables, either boarded over or not, 
are rarely used. In some instances open 
tables are provided at the main stations 
and junctions. Shunting triangles are 
used instead wherever practicable. 

Weighbridges are in general use, the 
number being governed by traffic re- 
quirements. They are usually hand- 
operated. 

Passengers exchanged with the main 
line railways at the joint stations change 
train, the tracks being separated by or- 
dinary open platforms. One railway 
provides footbridges or subways. 

Goods are exchanged by transhipment 
at a platform between the lines. In some 
cases there are special tranship stations 
with special mobile cranes for dealing 
with heavy loads. 

The stations are provided with the 
minimum accommodation required for 
the goods and rolling stock departments; 
but rarely is any provision made for the 
passengers. The buildings are usually 
made of wood or metal plates with cor- 
rugated sheet roofs. 

Usually the points and crossings and 
the points leading into the stations are 
protected by manually-operated interlo- 
cked signals. 

The safety and regularity of running 
of the trains is ensured by the ordinary 
train staff or electric train staff. 

The stations are protected, generally 
speaking, by a home line and starting 
signals, without distant (repeater) sign- 
‘als, except possibly at important junc- 
tions. 

The signals are hand-operated and are 
lighted at night with paraffin or oil 
lamps. One railway uses gas or acety- 
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lene, or electricity if the latter is avai- 
lable. 

The points are always padlocked and 
are operated in situ. When the block 
system is used, it is always absolute. 

The stations.as a rule are connected by 
telephones complementary to the train- 
staff system. 

The wires are carried on wood or 
concrete poles; the telephones are usually 
installed by the Government, the cost 
being debited to the railway company. 

The telephone instruments are connec- 
ted in parallel and in most cases are of 
the magneto-generator type. 

When the telephones of the light rail- 
ways have to be linked up with those 
of the main line railways at junctions, 
cables can be used for making the con- 
nection. The Government decides the 
system. 56 kgr. per km. (210 lb. per 
mile) copper wire is used, and the vol- 
tage is less than 250. One railway recom- 
mends that such connections be not made 
on account of the technical and working 
difficulties involved. 

Level crossings are as a rule only 
provided with gates in towns or large 
villages when there is much traffic. The 
gates are worked by the station staff or 
by gate-keepers at the company’s cost. 
One company is using winking lights 
at important crossings. 


CONCLUSIONS. 


This enquiry could deal with only a 
few railways in very different countries 
and consequently no precise conclusions 
can be come to as compared with a well 
defined technical question. 

It appears, however, that the various 
Companies who have been good enough 
to send information are still following 
the rules governing the construction and 
operation of the main-line systems; they 
build and operate their light railway 
system like their main lines, being even 
satisfied in some cases to use materials 
withdrawn from their main system. 
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To sum up, the railways are built at 
the lowest possible cost by selecting the 
gauges most suitable to the intensity and 
nature of the traffic and the configura- 
tion of the ground, by providing the 
fixed plant strictly required to operate 
the traffic, and by using suitable rolling 
stock. 

The operating closely follows that of 
the main lines but is freed to the largest 
possible extent from the obligation of 
fencing in the railway, guarding level 
crossings, providing signals at important 
junctions, and home and starter signals 
at stations. 

The safety and regularity of train 
working on the single lines is ensured 
by the ordinary or electric train-staff 
system, completed in many instances by 
a system of telephones. 


RECOMMENDATIONS. 


In our opinion, the idea of light-traffic 
railways should be based on rigid rules, 
not only as regards lower first cost 
and simplicity of operation, but also 
as regards the savings in maintenance 
obtained when the line is well built. 

The following recommendations can 
be formulated : 

The gauge selected depends on the 
amount of traffic to be handled, the 
gauges of the adjacent railways to be 
completed in this way, and on various 
local circumstances, such as the confi- 


curation of the district and towns 
passed through. The 0.91-m. (3 ft.), 


il iavvern (3) Tie, 8) BY} ain), euanel Woy aah, 
(3 ft. 6 in.) Zauges appear to give the 
best results; the construction can be 
sturdy though relatively cheap, and the 
capacity is able to meet all requirements 
of the public and the traffic. 

The weight of rails should not be less 
than 20 kgr. per metre (40.3-Ib. per yard) 
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with 32 kgr. (64.5 lb.) as a maximum. 
Rails less than 9 m. (30 ft.) long should 
not be used. 

Gradients exceeding 1 in 33 are not 
recommended. The radius of the curves 
ought naturally to be proportioned to the 
train speeds, and should not be less than 
30 m. (1 1/2 chains) for low speeds. 

The use of treated wood sleepers is to 
be recommended. 

The ballast should be gravel or broken 
stone, whichever can be obtained most 
cheaply. 

Points and crossings should be robust. 
The latter can be protected by hand sign- 
als, and points be padlocked and hand 
operated. 

The fencing in of the lines, except in 
the stations, is unnecessary, in view of 
the low speed of the trains (25 to 45 km.) 
(15 to 28 miles an hour). 

For the same reason, level crossings 
in most cases can be protected simply 
by the international sign picturing a lo- 
comotive, without gates. 

The buildings should be limited to 
those absolutely necessary for the oper- 
ating and rolling stock departments. 

At intermediate stations buildings are 
not needed in many cases, platforms ed- 
ged in concrete being sufficient to meet 
the requirements. 

Signals protecting trains when enter- 
ing or leaving the stations are not ne- 
cessary. 

The padlocked points can be worked 
by the station or train staff. 

Signals interlocked with the main- 
line signals are only justified at impor- 
tant junctions with the main line. 

The safety and regularity of the traf- 
fic over the single lines is amply ensured 
by the ordinary or electric train-staff 
system, completed in some cases by a 
telephone line between the different sta- 
tions. 
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INTERNATIONAL RAILWAY CONGRESS ASSOCIATION 
13th SESSION (PATUS, 1937). 


QUESTION IL. 
Use of welding 


1. to obtain extra-long rails ; 


2. in manufacturing and repairing points and crossings. 


a) Results obtained by using extra-long rails. Methods used to ensure safe 
expansion of the rails and anchoring of the track. 


b) Technical and financial results shown by welding points and crossings. 


REPORT 


(Germany, Belgium and Colony, Luxemburg, Netherlands and Colonies, Denmark, 
Norway, Sweden, Finland, Poland, Austria, Hungary, Switzerland), 


by Dr.-Ing. MULLER, 


Reichsbahndirektor, Oberbaureferent der Hauptyerwaltung der Deutschen Reichsbahn. 
CONTENTS. 
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Foreword. 


The present report has been based on 
the replies received to a questionnaire 
addressed to the railways of the coun- 
tries mentioned above. It follows in 
its arrangement, the division adopted 
in the questionnaire. The replies show 
that the railways fairly agree on certain 
points, but on others their views dis- 
agree. This double aspect of the pro- 
blem has been taken into account in 
drawing up this report. The Reporter 
has taken care to give a review of the 
present position of each question dis- 
cussed, pointing out the principles and 
facts generally or almost generally reco- 
gnised, and then mentioning the con- 
trary opinions worthy of attention ow- 
ing to the reasons on which they are 
based. The application of welding to 
permanent-way work is still new and 
in face of the exceedingly rapid pro- 
gress made in the different processes in 
a short time, an idea now little known 
may be the starting point of a further 
stage of evolution. 
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All the Railways to whom the ques- 
tionnaire was sent have not replied. 
Some of these Railways have only star- 
ted to carry out tests quite recently. 
The Railways who sent in replies are 
listed hereafter : 


. Bergslagen Railway. 
. Deutsche Reichsbahn. 
. Danish State Railways. 
. Goteborg-Boras & Alvesta Railway. 
. Halmstad-Nassjo Railway. 
. Karlskrona-Vaxjo Railway. 
. Netherlands Railways. 
Belgian National Railways Company. 
. Belgian National Light Railways Com- 
pany. 
10. Norwegian State Railways. 
11. Austrian Federal Railways. 
12. Polish State Railways. 
13. Prince Henry Railways, Luxemburg. 
14. Swiss Federal Railways. 
15. Royal Swedish State Railways. 
16. Royal Hungarian State Railways. 


woonrtoanrrwh rH 


The report deals with the application 
of welding for assembling rails, reusable 
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parts of metal sleepers, for welding 
bearing plates to sleepers, and for build- 
ing up the worn running surfaces. 


A. — Use of welding for making 
long rails. 


The following welding methods have 
been used up to the present to get long 
rail lengths : 

1. Alumino-thermic (thermit) welding. 

2. Resistance (electric) welding. 

3. Electric-are butt-welding. 

4, Arc-welding fish-plates. 

5. Autogenous (gas) welding. 

Of these processes, thermit has been 
most widely used on the railways even 
though most of the Administrations now 
use other methods, at least for trial pur- 
poses. 

The replies received show that : 

Welding No. 1 is used by 10 Admi- 
nistrations, and by one in isolated cases; 

Welding No. 2 is used by 5 Admi- 
nistrations; 

Welding No. 3 is used by 4 Admi- 
nistrations, and by one as_a trial; 

Welding No. 4 is used by one Admi- 
nistration; 

Welding No. 5 is used by two Admi- 
nistrations as an experiment, 

Before going any further, it will be 
interesting to trace the development of 
welding methods on the Reichsbahn. 

The Reichsbahn in 1925 and 1926 in- 
vestigated the various methods of weld- 
ing in order to find the one best suited 
to its special conditions, and included 
therein arc welding, the use of which 
has continued to expand since the end 
of the War, and to-day gives excellent 
results in many Cases. 

It is the more surprising that at that 
period it was not adopted in Germany 
and elsewhere for welding the rail ends, 
although the question was so important 
that experiments and practical tests in 
this connection had been carried out on 
a large scale. 
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The Reichsbahn tests started from the 
experiments previously made in Ger- 
many on the tramways and narrow- 
gauge railways. 

The « Akkumulatoren Fabrik A. G. », 
of Berlin and Hagen, which introduced 
arc-welding, studied the question care- 
fully and carried out extensive tests. 
The first practical tests of welded rails 
were made in 1906 on the Hagen (West- 
phalia) tramway by this Company. In 
these tests the end faces of the rails 
were butt-welded by means of the are 
produced between the rail and the elec- 
trode. The first results were satisfactory 
and unfortunately the process was in- 
troduced on a wider scale too soon. As 
we know now, the defects only show 
themselves after a long time, and it was 
thus found after several years’ service 
that the added metal desintegrated and 
broke away. 

According to the conclusions of the 
Reichsbahn enquiry, these destruction 
phenomena must be sought in the rapid 
cooling of the added metal and the con- 
sequent difference in texture between 
the rail and the added metal. During 
arc-welding the heat generated dissi- 
pates rapidly and this rapid cooling 
gives the added metal a hardened struc- 
ture so that there is a transition zone, 
between the rail and the added metal, 
with a much lower breaking strength, in 
fact too low for the stresses set up ther- 
ein. The lack of experience at that time 


-explains why these causes were not dis- 


covered soon enough. 

Later on the welding of the edges of 
the fish-plates to the rails was resorted 
to instead of the ordinary butt-welding. 
To start with the fish-plate was spot- 
welded to the rail and not continuously. 
Subsequently the welding of the edges 
was carried a step further by bringing 
the two ends of the rails into contact 
and welding the edges of the fish-plates 
the full length, so that the stresses in the 
sections in compression be transmitted 
from one rail to the other. 
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Joints of this type were made on a 
large scale, unfortunately the expected 
results were not obtained. The « Akku- 
mulatoren Fabrik A. G. » and _ later 
its successor, the « Elektro-Thermit 
G.m.b.H. » were obliged to meet their 
guarantees in many Cases and many 
tramways which had adopted the prac- 
tice of electrically welding the rails 
sustained losses. 

After a few years service, it was the 
general experience to find small cracks 
in the welded upper edge, usually at the 
rail head. These cracks started from 
the joint gaps and suddenly turned into 
the weld to continue in the running di- 
rection. In the early days they were 
extremely small and only visible after 
thoroughly cleaning with water and 
brushes. They extended first of all slow- 
ly and then more and more rapidly un- 
til the crack reached the end of the 
weld. The crack continued as a rule 
backwards from the joint gap until the 
weld had torn away its whole length. 
The crack formed in the same way in 
the check rail, but started later and de- 
veloped with some delay compared with 
the running rail. 

Much later, usually when the weld 
along the rail head had torn away com- 
pletely, or almost so, cracks formed in 
the foot of the rail, starting not from the 
rail gap but from one end of the weld. 

An experienced eye could distinguish 
the exterior signs of the inception of a 
crack although this was far from easy 
owing to the layer of dirt and rust with 
which it was usually covered. A per- 
fectly welded and sound joint, it should 
be noted, is not recognisable as a joint 
when seen from above. Once the joint 
gap appears, usually after wet weather 
“when the rail top has dried, it is almost 
certain that a crack, however small, has 
started in the weld. Careful examination 
nearly always confirms the diagnosis. 
If the wheels make any noise when run- 
ning over the joint, the tearing away of 
the welds under the rail head is already 
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extensive and the joint becomes more 
and more defective under the loads un- 
til the bottom weld also opens and 
shows all the characteristics of the loose 
joint, knocking and chattering, and da- 
maging the adjacent paving (if any), just 
as occurred in former times with fished 
joints, and today where such joints still 
exist. 

Such 
usually occurs at the end of some 4 to 
6 years and often later according to the 
quality of the workmanship which 
greatly influences the life of the joints, 
and according to the dimensions of the 
rail section, the density and weight of 
the traffic, etc... Furthermore, the whole 
of the joints do not show signs of defects 
simultaneously, a small percentage even 
remaining perfectly sound. 

A joint in which the welds have torn 
away can, of course, only be repaired 
by rewelding. The crack must be cut 
out deep and wide enough if the weld 
is to penetrate deep enough. This oper- 
ation is costly and consequently is usu- 
ally neglected with the result that the 


rewelded joints soon develop the former | 


defects. 


Owing to the unexpected drawbacks 


met with in electrically welded rails, 
new tests had to be made to ascertain 
the cause of the failure at the joints. 
As the tensile tests as carried out until 
then produced quite other phenonema 
than those observed in service, welded 
joints were subjected to repeated impact 
tests so as to reproduce the working 
conditions as accurately as possible. 
50-ker. (110 Ib.) tup was allowed to fall 
10 cm. (4”) at short intervals onto’ a 
joint carried on two wooden sleepers 
1m. (3’ 3 3/8’) apart, embedded in bal- 
last. After some hundreds of thousands 


of blows, the same failure occurred as 


in service, i.e. starting from the joint 
gap, the top edge tore away from the 
rail head, then from the check rail and 
finally from the foot of the rail. 
Further tests were carried out to see 


Al 


serious destruction of the joint 


| 
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if a more lasting joint would be ob- 
tained by carefully machining and fit- 
ting the ends of the rails, by carefully 
bedding the fish-plates into position, by 
increasing the number of runs of weld- 
ing at the joint gap, by using an iron 
electrode in place of the carbon elec- 
trode previously used and by the better 
quality of weld which should be the 
result. 


The result of these investigations and 
small improvements was to make the 
life of the joint under impact several 


times as long, and it was thought 
that. the, life jof a joint made in 
this way would be about that of 
the rail. The results in service were 


again disappointing. The careful ma- 
chining of the joint and the good weld- 
ing did improve the life in service, but 
in no way to the extent the shop tests 
had suggested. Even the best made joint 
could not be counted upon to stand more 
than 4 to 6 years. 

This was the position of rail arc-weld- 
ing when the Reichsbahn started its lests 
in 1925. 


The lack of success in welding the 
ends of the rails was undoubtedly due 
to the impossibility of properly welding 
over the full cross section the squared 
ends of the rails. As it was difficult to 
introduce the electrode into the narrow 
space between the rail ends, the latter 
were chamfered off at an angle of 60° 
on both sides, thereby making an X- 
shaped groove for the added metal, this 
shape being more accessible for the wel- 
ders than the former parallel faces. The 
impact tests, however, did not give much 
better results than those of simple butt 
welds or edge welds of the fish-plates. 


Further tests were made in addition 
by welding a bearing plate under the 
rail foot. The mechanical tests were still 
below those given by thermit-welded 
joints and much below those of resis- 
tance-welded joints. 

For a weld of this kind to be a com- 
plete success the ends of the rails must 
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be bevelled off each side, so that a weld- 
ing groove at an angle of at last 60° be 
available, and the weld must reach all 
parts of the rail section. The deeper the 
eroove, however, the more expensive is 
the work, the more metal is to be added 
to the rail head, and the more costly is 
the planing of the weld metal from the 
running surface of the rail. 

A weld of this kind is delicate work 
for a very experienced welder using 
metal electrodes, involving very great 
attention and care, so that a large pro- 
portion of defective welds are to be 
feared. 

Very little information is available at 
present on the life of such welds under 
the hammerblows of the rolling loads. 
One thing is certain, namely, that the 
weld metal is extremely brittle and 
wears in quite a different way from the 
running surface of the rails, so that from 
the trials made by the Reichsbahn with 
added metal at the joints, corrugation 
must be expected to occur after some 
time unless, what is worse, the weld 
metal cracks and disintegrates. More- 
over, the welding would become so cost- 
ly through machining the rail ends and 
the large quantity of added metal, that, 
even only for this reason, it was decided 
to give up the trials in service. 

To sum up, it may be said that arc- 
welding of rails was not adopted by the 
Reichsbahn because of the adverse re- 
sults obtained on tramways and narrow- 
gauge railways on the one hand, and 
on the other on account of the poor me- 
chanical properties obtained in labo- 
ratory tests and the high cost as com- 
pared with thermit or electric resistance 
welding. 


1. Alumino-thermic (thermit) welding 
is based on the process invented by Dr. 
Hans Goldschmidt, in which a mixture 
of powdered aluminium and iron oxide 
are submitted in a crucible to a sudden 
reaction which takes place without ex- 
plosion if the mixture is heated at one 
point to the required reaction temper- 
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ature. Under the effect of the high 
temperature developed, the aluminium 
combines with the oxygen of the iron 
oxide according to the formula Fe, 0, 
+ Al = Al, 0, + Fe in a liquid incan- 
descent mass in which the two elements 
iron (fe) and aluminium oxide (AI, 0,) 
separate very quickly owing to their dif- 
ferent density. The heavy iron sinks to 
the bottom and the lighter aluminium 
oxide forms a slag which floats on it. 

The chief feature of the thermit pro- 
cess is that with few tools and equip- 
ment it is possible to produce very 
quickly, independently of any outside 
source of heat, extremely high temper- 
atures with large quantities of heat and 
of iron only depending on the quan- 
tity of thermit used. At the same time 
the conditions are such as to permit the 
heat being very well used. As the reac- 
tion takes place without releasing any 
gas and as all the products of the re- 
action are liquid, the whole of the heat 
generated remains inside the crucible 
or iron mould surrounding the rail ends 
to be welded. 

These particular properties of ther- 
mit make the method especially appli- 
cable to welds to be made on the line 


and in the yards, i.e. at points little 
accessible with heayy machines and 
tools. 


As regards thermit welding, there are 
two different methods in principle, na- 
mely : 


a) pressure welding in which the 
ends of the two pieces to be welded are 
carefully fitted to one another and after 
being heated by the thermit are welded 
by mechanical pressure, and ig 


) fusion welding in which the two 
parts to be welded together are separ- 
ated by a gap in which the liquid iron 
given by the thermit process flows, their 
temperature is raised until they smelt 
with the thermit and with one another. 


These two methods have their advan- 
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tages and drawbacks. By combining 
them so as to get a pressure weld in the 
rail head and a fusion weld in the foot, 
the good features of the two methods 
are retained and the drawbacks 
avoided. 

This so called combined welding is 
used everywhere except when special 
circumstances prevent it. 

In both processes the joint, pre-heated 
by means of a petrol blowpipe. 

Simple pressure welding is rarely used 
now. In 

Fusion welding, 


the two rails are left with a 10-mm. 
(3/8) gap between their ends. The cast 


iron mould is like the mould used for 
butt welding, but with a special filling 
which feeds into the bottom of he mould. 

The reaction takes place in a cone- 
shaped crucible; a pouring hole is pier- 
ced in its bottom, through which the iron 
flows, filling the mould, and by fusion 
becomes solid with the ends of the 
rails. The slag gets freely. away. 

One drawback of this method is the 
presence in the rail head of a slice of 
foreign metal, several centimetres wide, 
in which cracks due to hammerblow 
may develop. 

Combined welding. 


In combined pressure welding includ- 
ing pre-heating of the rail ends, the 
ends of the rail heads are squared; 
the rails are brought together with a 
plate of welding metal between the 
heads so that there is no gap in the rail 
head, whilst in the web and foot there 
is a gap equal to the thickness of the 
plate. 


The two-piece mould is the same as 
that used with fusion welding. The re- 
action occurs in the crucible, the quan- 
tity of thermit being calculated to fill 
the mould slightly above the middle of 
the web. The slag forms in the top of 
the mould where the joint gap is closed 
by the plate of welding metal. 


. hs 
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After the molten metal is poured the 
two ends of the rails are forced toge- 
ther so that a pressure weld is made 
between the rafl heads, the webs and 
feet being already welded up by the 
thermit. 

This process can only be used when 
at least one of the rails is free to move 
some 5 to 6 mm. (3/16” to 1/4’’) in order 
to compress the joint. In addition there 
must be room enough to get in the ap- 
pliance used for compressing the joint. 

Before making a weld of this kind, 
the first thing to do is prepare and dry 
the moulds. An extremely refractory 
sand must be used. 

The rails are then held in the com- 
pressing appliance and their ends clean- 
ed up by a special hand-operated milling 
machine. The piece of welding metal 
is then inserted between the rails heads. 
The two-piece mould is then put into 
place and the joints made tight with clay 
or liquid clay injected into the special 
channels provided. 

The next stage is the pouring of the 
thermit. The crucible is carefully fitted 
over the mould and the joint is heated 
with a petrol blowpipe for about a 
quarter of an hour which makes it red 
hot. 

During the heating the crucible is fil- 
led with thermit and the mixture for 
igniting it added. Ignition of the ther- 
mit, the reaction, piercing the crucible, 
and filling the mould takes about half 
a minute. After waiting a few minutes 
for the rail head to attain the welding 
temperature throughout its section, the 
joint is compressed and the welding is 
then completed. 

As soon as the joint is quite cold, the 
moulds are removed, although in special 
cases this can be done sooner. The fin 
due to the compression of the joint is 
then machined off. 

Welds have been made since 1925 on 
the main lines and secondary lines, in 
the open, on bridges and in tunnels. The 
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welding of rails of different section 
known as transition joints deserves spe- 
cial mention. As a rule 15-m. (497 2 1/2”) 


rails are welded into 30-m. (98 5/) 
lengths. As a trial, lengths of up to 


300 m. (984’) have been laid in the open 
without special fittings, i.e. with ordi- 
nary fish-plate joints at the ends. 

About 360 000 thermit welds are now 
in existence on the Reichsbahn. 

A few of the welds in the beginning 
were made by the two Companies : Elek- 
tro-Thermit G.m.b.h., Berlin-Tempelhof, 
Golditzstrasse, 37-39, and Aktien Gesell- 
schaft fur Aluminotermische und Elek- 
trische Schweissungen, Professor Dr. 
Hans Goldschmidt-Ingwer Block, Berlin- 
Britz, Graderstrasse, 60-72. 

Now its staff has received the neces- 
sary instruction the Reichsbahn is mak- 
ing the welds with plant and welding 
metal supplied by these two firms. 


2. Electric resistance welding is based 
on the fact that a small-diameter wire 
carrying an electric current becomes 
very hot, a fact that is a drawback when 
laying electric cables but which can be 
used with advantage in welding work. 
The rails to be united are quickly raised 
to welding temperature, pressed toge- 
ther, and welded. It is this simple butt- 
welding process which gave rise to elec- 
tric fusion welding. The welding ma- 
chine has two copper blocks carrying 
the rails to be welded, one acting as 
the stop against which the other butts 
when compressing the weld by hand 
wheel or motor. 

To make a weld, the ends of the rails 
are brought very close together so that 
the current can pass freely from one 
to the other, and then are separated 
again. After doing this several times 
the ends are hot enough for the metal to 
begin to melt and this removes all irre- 
gularities on the surfaces to be welded. 
After this « fusion » operation the ends 
are pressed together and the scale form- 
ed is forced out on both sides of the 
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weld in the form of a fin which is 
easily removed whilst hot. 

On the Reichsbahn, since 1929, new 
and worn rails have been welded to- 
gether to form long lengths. The whole 
of the welds have been carried out by 
Messrs. : Theodor Wuppermann G.m.b.H. 
Leverkusen-Schlebusch (near Cologne), 
Vereinigte Stahlwerke A. G. Hiitte Ruhr- 
ort Meiderich, Duisburg- Meiderich; Ba- 
mag-Meguin A. G. Butzbach (Hessen), 
with welding machines supplied by the 


Allgemeine Elektrizitiits - Gesellschaft, 
Berlin. 


The results obtained with the two 
welding methods can be considered as 
satisfactory as the number of breakages 
or cracks has been insignificant. 


Whilst the Reichsbahn has not used 
arc welding because of the poor results 
obtained, the Belgian National Light Rys. 
Co., Géteborg-Boras & Alvesta Ry., Karls- 
krona-Vixjo Ry., Swiss Federal Rys., 
and Royal Hungarian State Rys. are mak- 
ing trials of this method. Covered elec- 
trodes or electrodes of special materials 
are generally used. Gas welding has 
not been used so far, except experimen- 
tally by the Reichsbahn, Swiss Federal 
Rys. and Hungarian State Rys. No opi- 
nion can be expressed on its value as 
the trials are not yet completed. The 
Swiss Federal Rys. use special welding 
wiremand 4eto Gsmme (5/32/eto Siva”) 
diameter bare wire. 

The Railways who replied recommend 
welding for making long rails, for both 
technical and financial reasons. The 
chief advantages of the thermit pro- 
cess are the ease with which it can be 
used on the line, its reliability, and the 
good service the welds give. Resistance 
welding is used because of the quality 
of the weld, the good service it gives, 
and its moderate cost. Opinions vary 
in the case of are welding. The Nether- 
lands Rys. and Reichsbahn have found it 
unsatisfactory, the Hungarian State Rys. 
are using it experimentally, as a result 
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of laboratory tests and its extensive use 
with good results on the Budapest tram- 
ways. As regards the reasons in favour 
of autogenous gas welding, the only 
tests of which we are aware are those 
being made by the Reichsbahn, Swiss 
Federal Rys. and Hungarian State Rys. 
and consequently no definite opinion 
can be expressed on this method. The 
Hungarian State Rys. think that as a 
result of satisfactory laboratory tests, 
this method also used by the Polish 
State Railways has a future before it. 


The inspection of the welds as a 
whole usually consists in testing a per- 
centage. The Reichsbahn examines 1 % 
of the welds in this way; the Danish 
State Rys. and Swiss Federal Rys. exa- 
mine every single weld, the first vi- 
sually. 


Various methods are in use for exam- 
ining the individual welds. As a general 
rule, the welds are examined, before 
adopting any particular method and 
during the trial period, by one or more 
test methods, the most usual being the 
bend test and the second the impact. 
Only 3 Administrations, the Belgian Na- 
tional Rys. Co., Deutsche Reichsbahn and 
Swiss Federal Rys. examine the texture, 
and only 4, the Belgian National Rys., 
Karlskrona-Vaxjé Ry., Deutsche Reichs- 
bahn and Polisth State Rys. carry out 
tensile tests. Hardness tests (Brinell) 
are resorted to by 3 Railways (Belgian 
National, Reichsbahn and Polish State). 
The Swiss Federal Rys. and Hun- 
garian State Rys. carry out fatigue 
bend tests. The Swiss Federal Rys. have 
ascertained by this means 70 % of the 
original tensile strength with thermit 
welding, and at least 80 % with resis- 
tance welding. Whilst some of the Ad- 
ministrations the Belgian National Rys. 
Co., Reichsbahn, Swiss Federal Rys., 


Hungarian State Rys. and Polish State | 


Rys. use various methods for testing the 
selected welds, the Swedish State Rys. 
are satisfied with a bend test and the 
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Bergslagen Ry. and G6dteborg-Boras-Al- 
vesta Ry. with an impact test. A third 
group, the Belgian National Light Rys. 
Co., Netherlands Rys., Danish State Rys., 
Norwegian State Rys. and Austrian Fe- 
deral Rys. do not consider it necessary 
to test the welds, provided the work 
has been prepared and carried out with 
care. The Reichsbahn does not specify 
tensile, impact, examination of texture, 
and other special tests before passing 
the welds, but only makes them from 
time to time to make sure that the work 
was done properly. 


Minimum values for test results are 
only prescribed by three Administra- 
tions, Belgian National Rys. Co., Swe- 
dish State Rys. and Deutsche Reichs- 
bahn, for certain tests. The Belgian 
National Rys. Co. deal with this 
question in great detail. They re- 
quire a normal strength of 2000 
Kg.-M. (14470 ft./Ib.) (tup 500 kgr. 
— 1100 Ib.), height of fall 4 m. (13’ 
1 1/2”), distance between supports 
1.10 m. (3’ 7 5/16”). The Brinell hard- 
ness on the running surface should be 
the same at the weld as in the metal 
adjacent to it, and little different beyond 
the weld. Tensile tests on 13.8-mm. 
(35/64) diameter test bars should give 
over 9 % elongation in the section of 
the weld at the middle of the test bar on 
a length of 100 mm. (3 15/16”) between 
marker points. 

As regards the notched bar test, the 
test must give more than 1.5 kgr./cm? 
(21.3 lb. per sq. in.) at the weld and 
close to it. Micrographical examinations 
did not reveal any large overheated 
zone with a change in structure. The 
Swedish State Rys. require the tangent 
of the angle to be at least 0.15 to 0.20 in 
the bend test. The Reichsbahn specifies 
a deflection of at least 40 mm. (1 9/16’) 
on a length of 1 m. (3’ 3 3/8”) between 
40 x 4 
==> = 0.46).. So 
1 000 


supports (tan g = 
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far the other Railways have not laid 
down any minima for the results of weld 
tests. 


On most of the Administrations the 
welds are made by the railway staff. In 
isolated cases only, especially with elec- 
tric welding and processes still under 
trial, is the welding done by contractors. 

Thermit welding is usually done on 
the spot and rarely at special centres. 
Electric welding is carried out in the 
shops. 

Amongst the reasons given for weld- 
ing rails are: fewer joints, longer life 
of old rails, better riding of stock. In 
addition the increased length of rails 
reduces the stresses in the track and 
the rolling stock so that a reduction in 
the cost of maintenance both of the 
track and the rolling stock is to be ex- 
pected. So far, of course, this reduction 
cannot be expressed in figures. 


Most Administrations weld both new 
and old rails. The Netherlands Rys. only 
weld new rails, whereas the Goteborg- 
Boras & Alvesta Ry., Karlskrona-Vaxjo 
Ry., Swiss Federal Rys., Austrian Fede- 
ral Rys., Hungarian State Rys. and Po- 
lish State Rys. weld old rails in order to 
extend their life. 

As regards the class of line on which 
the welded rails are laid, the main lines 
run over by express trains are usually 
selected. The long bridges and tunnels 
take the second place for reasons of 
economy as the stresses set up in the 
bridges by the joints are eliminated. The 
Netherlands Railways use none but wel- 
ded rails on their long bridges, and the 
Austrian Federal Railways use them 
mainly in tunnels and on bridges. The 
use of long rails in tunnels is obviously 
sound owing to the small variations in 
temperature. Old rails have been welded 
for considerable lengths on secondary 
lines and in sidings to lengthen the life 
of the rails for reasons of economy. 


Table I below gives particulars of the 
length of lines welded up to the present. 


1248/10 


BULLETIN OF THE INT, RAILWAY CONGRESS ASSOCIATION 


NovemsBer 1936 


Length of lines w 


y 


| 
| 


ee 


ADMINI| 
| 
———— 
= = = — Z = =| 
; mi aS => S a S > , al 
Welding process. eso es) oh Se = = 5 & FS 
3 aS Spe = ran ze as = 28 
eS) he Ss) 5 = £> x 20 Qs 2 Sal 
Ses G a yet Ss Ss a, pe 
BS Slee a a S = 3% & 
3 Sus Ss = : sae 3 

Rise | SR Ss 5 z S S 

4 Gg =a Ss q ina) 


a) Thermit welding 700 No data 320 _ | 
(435) (217.5) 
Zesistance welding 150 236 30 5 
a ~ | (93.2) (146.7) | (48.6) 3.4) 
c) Electric butt - wel- | 
ding. | 
d) Are welding of 
fish-plate edges. is 250 | >| 
(155.3) } 
e) Autogenous (gas) 
welding . | 
a 
iota wee 150 950 350 236 30 5 | 
(93.2) (590.3) (217.5) (146.7) (18.6) (8.4) | 


This table shows that the welding of 
rails has made great progress in a short 
time. It also shows that thermit welding 
is the most used up to date, and that 
resistance welding has only been used 
on about a third of the length of lines 
thermit welded. Arc welding is used 
much less than the two methods men- 


1 


tioned above, i.e. on only mars of the 


length of lines thermit welded. Arc-wel- 
ding the edges of the fish plates has 
been introduced by the Belgian National 


Light Rys. Co. only, 250" kui 77 
miles) of lines being welded in this 
way. 


No numerical data has been supplied 
on the extent gas welding has been used, 
as this process is resorted to by only 
three Railways as an experiment. 

The number of « Schweisstellen  » 
in the questionnaire was intended to 


mean the number of joints welded but 
has been translated by « chantiers de 
soudure » (welding yards) in the French 
list of questions, so that most of the rail- 
ways have entered the number of shops 
as the number of welds. As the number 
of welded joints increases as a greater 
number of rails are welded together into 
a long rail, and as the number of wel- 
ded joints per kilometre of line is a 
function of the standard rail length, it 
is unfortunately impossible to make an 
approximate estimate of the number of 
welded joints on the different railway 
systems. On the Reichsbahn some 
300 000 joints have been welded by the 
thermit process and some 150000 by 
resistance welding. 

On most railways, rails of the same or 
different sections are welded together. 
In the latter case, the thermit process 
is used, generally with complete satis- 
faction. Only the Belgian National Light 
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d, in km. (in miles). 


RATIONS. | 
2S es ae eo & % = & =o & Tee 
sae 3s > TS % S <> > 3 > otal. 
Sts ae S& Gass Be fae BR ae 
=> E'S 32 pec aS ne = 2 ue 
23s oe = Ss 4S =8 cee oe 
Sis ze 2 a 2 i i Z 
8 4 700 2 (1.2) 600 6 5D4 
(5) (2 920) new rails | (3728) (4 070.4) 
No data |491(428.7) 
old rails ) 
4 500 j cS fe 1 916 | 5 
(932) (| (1 190.5) | (3.2) 
25 18 25 | 18 
(15.5) (11.2) (15.5) (11.2) 
250 
(155.3) 
25 8 6 200 18 193 600 8 765 
(15.5) (5) (3 852) | (11.2) (119.9) | (378) (5 446) 


ee ee 
Federal Rys. so far have only welded 
together rails of the same section. 

Table 2 below gives the year in which 
each railway began to weld rails. 


Rys. Co. and the Karlskrona-Vaxjo Ry. 
have arc-welded such rails end to end. 
The Netherlands Rys., Swedish State 
Rys., Norwegian State Rys. and Swiss 


TABLE 2. 
Year each Railway started welding rails, 


| - 
. r r . Goteborg- 
; Belgian | Belg. Nat.\ Nether- Danish ; : . ‘ 
; aes Swedish State. Bergslagen. horas- 
Railways . ‘|Nat. Rys.| Light Rys.| lands. Sate. gS 29 A eee 
Wears 1929 1910 1934 1929 1932 1929 1933 
Karls- Nor- 5 ws : F 
F H richs- | Swiss Austr : Polish 
Railways krona- wegian Ae | Poh aedbiaitt Hungarian State. aie 
VaGrjo. State. 
Year. 1928 1930 1924 {928 Thermit : 1927. Thermit : 1930. 
1904, (experimental), 
Resistance :1935,| 1927, (general). 
Arc welding : 1934 
(experimental). 
Gas welding : 
1935, (experimental). 
Z : 
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Generally speaking the railways in- 
tend to continue to weld rails and with 
one exception, on an extended scale. 
Whilst 9 Administrations expect to still 
improve the thermit process, almost as 
many (7) are in favour of extending the 
application of resistance welding. Four 
Railways intend to use electric-arc butt 
welding more generally, and one is 
extending the practice of arc-welding 
the edges of the fish plates. Three Ad- 
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ministrations are considering the use 
of autogenous welding on a larger scale 
Practically everywhere the intention is 
to use any new processes which have 
given good technical and financial re- 
sults under test. 

Table 3 below gives particulars of 
the maximum axle loads, maximum 
speeds, smallest radii of curves, and 
maximum gross tonnage worked annu- 
ally over welded sections. 


Maximum axle loads, speeds, smallest radii 


Se 


; Belgian | Belgian National Netherlands Danish | Swedish Bergs 
Railways National : s lagers 
Rys. Light Rys. Rys. State Rys.|\State Rys. Ry.' 
nT 
a) Maximum axle load, metr. : 
(Engl.) tons . No restric- 10 (9.8) 20 (19.7) 20 (19.7)| 18 (17.7)| 18 (17] 
tions. | 
b) Maximum train speed, | 
Keres (7720 C'S) ” 60 (87.8) 100 (62) 120 (75) 90 (56) | 400 G 
c) Smallest radius of curves, 
m. (chains) . F 18 (59') ou electrified|Only on straight|250 (12.5)} 600 (80) | 700 (3) 
section ; 30 (1.5) or/section up to the for 90 km. 
exceptionally; 20 (2) present. (56 miles) 
on steam worked per hour. 
sections, 300 (15) 
for 60 km. 
(37,.3miles) 
per hour. 
d) Annual gross tonnage, me- 
STILCLUODS jee ee eee ” 1 500 000 41 000 000 4 000 000 


The sleepers at welded joints are ge- 


nerally spaced as with fished joints. 
Some railways space then slightly clo- 
ser. No Administration thinks it desir- 
able to support the weld directly on a 
sleeper; on the contrary many express 
their opinion that the welded joint 
should be suspended. 

As regards the behaviour of the welds, 
the replies agree that no irregularities in 


the running surface have been observed. 
As regards breakages, these have been 
divided up more or less equally in the 
weld itself and close to it in the metal 
that has been affected by the heat of 
the weld. The number of breakages as a 
percentage of the welds given in table 4 
below will be found interesting. 

This table shows that the number of 
breakages with the usual welding pro- 


p 3. 


irves, gross annual tonnage worked over welded rails. 
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cesses varies between the limits of 0 
and 0.5 %, whereas the Belgian National 
Light Rys. Co. reports the very high 
percentage of 15 when the edges of the 
fish-plates are arc-welded. 

Broken welds are dealt with in either 
of two ways. Usually the broken weld, 
temporarily fitted with fish-plates, is 
withdrawn from the track by cutting 
out a short section of the rail which is 
replaced by a suitable connecting piece 
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of rail which is then welded at both 
ends. Some railways, fewer in number, 
replace the whole broken rail. 

Only part of the Administrations re- 
plying to the questionnaire investigate 
the causes of breakage and continue the 
enquiry into the laboratory. 

In thermit welding, the chief cause of 
failure is defective workmanship. The 
next cause, from the replies of the Aus- 
trian Federal Rys. and Hungarian State 


EE 


Géteborg- 
Boras & 
llvesta Ry. 


Ne aaa, 


14 (13.8) 


80 (50) 


300 (45) 


Karls- Norwegian Deutsche Swiss 
krona- : 

VaajoRy, State Rys. | Reichsbahn. |Federal Rys. 
13 (12.8) alts} (Glia h) 20 (19.7) 20 (19.7) 
90 (56) 60 (37.3) 160 (100) 100 (62) 
300 (15) | 250 (12.5) 180 (9) 360 (18) 

40 000 000 | 36 000 000 5 100 000 


Polish State 
Rys. 


Austrian 
Federal Rys. 


Hungarian State 
Rys. 


0 (G7) ALF GHD) 
electr. locom. 
16.44 (15.9) 


steam locom. 


18.25 (18.0) 


100 (62) 60 to 100 100 (62) 
(37.3 to 62) 

180 (9) 500 (25) 300 (15) 

6 650 000 10 000 000 


= a = —= — a —— 


Rys. is the bolt holes in the fish-plates 
which are very harmful owing to the 
fact that fine cracks which start in them 
often end in breakage. No failure may 
be ascribed to a defective weld. Break- 
ages with thermit and are welding are 
rarely due to defective metal in the rail, 
but are more frequent with resistance 
welding. The Belgian National Light 
Rys. Co. attributes the many breakages, 


when the edges of the fish-plates are 
arc-welded, to the fact that so far there 
is no reliable method of doing this work. 
Apart from the above causes if the form- 
ation is bad, breakages are probable 
even if the welds are well made. 

The cost of welding by the different 
processes depends on local conditions 
and the traffic as well as on the rates 
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TABLE 4, 
ADMINISTRATIONS. Number of breakages, %. 
Belgian National Rys. Co. . No breakage. The result is not yet definite, resistance 
welding having been introduced about the middle of 
1935 only. 
Belgian National Light Rys. Co. Thermit welding Are welding the edges of 
0.5 % the fishplates 15 %. 
Netherlands Rys. No breakages. 
Danish State Rys. . ; 0.015 %. 
Royal Swedish State Rys. . . Year. Length of welded Breakages 
track in the year. 
1932 44. km (27.3 miles) a 
1933 81 km (50.3 miles) 5 
1934 54.5 km. (33.9 miles) 3 
1935 56 km. (34.8 miles) 8 
Bergslagen Ry. . oa ee 0.3 % 
Géoteborg-Boras & Alvesta Ry. No breakages. 
Karlskrona-Vixji Ry.. No breakages. 
Norwegian State Ry. . 0.5 %. 
Deutsche Reichsbahn . Thermit Resistance welding 
0.14 %. 0.02 %. 
Swiss Federal Rys.. No breakages. 
Austrian Federal Rys.. 0.5 %. 
Royal Hungarian State Rys. . 0.0715 %. 
Polish State Rys. . About 1.5 %. 
of pay in force in the country con- Netherlands Rys. — Consider the expen- 


cerned. 
The figures given are as follows : 


Belgian National Rys. Co. — For one re- 
sistance weld: 15 fr. 


Belgian National Light Rys. Co. — For one 
thermit weld: 275 fr. for a 50 kgr./m. 
(100.8 Ib. per yd.) grooved rail; 


250 fr. for a 32 kgr./m. (64.5 lb. per yd.) 
flat-footed rail; 


For one joint arc-welded along the edges 
of the fish plates : 


75 fr. for a 50 ker./m. (100.8 Ib. per yd.) 
grooved rail; 


60 fr. for a 32 kgr./m. (64.5 lb. per yd.) 
flat-footed rail. 


diture cannot be compared. 


Danish State Rys. — About 30 crowns per 
thermit weld. 


Swedish State Rys. — 3.5 crowns for a 
resistance weld. 
Bergslagen Ry. — For an end-to-end 


resistance weld, 7 crowns. 

Goteborg-Boras & Alvesta Ry. — For a 
thermit weld, 64 Swedish crowns; for an 
end-to-end arc-weld, 12 Swedish crowns. 

Karlskrona-Véxj6 Ry. — For a single 
weld according to the way made, 9 Swedish 
crowns. ; 


Norwegian State Rys. — For a thermit 
weld, 32 Norwegian crowns. 
Deutsche Reichsbahn. — For a thermit 


weld, 20 to 25 Rm.; a resistance weld, about 
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10 Rm. (including cost of sending the rails 
to the works). 


Swiss Federal Rys. — For a thermit weld, 
about 25 Swiss fr.; a resistance weld, about 
18 fr.; an autogenous weld, about 12 fr. 


Hungarian State Rys. — For a thermit 
weld by the railway staff of old 42.8 kgr./m. 
(86.2 lb. per yd.) rail, 17.32 pengoes; of old 
34.5 kegr./m. (69.5 lb. per yd.) rail, 15.56 pen- 
goes; of new 44.3 kgr./m. (89.3 lb. per yd.) 
rail, 18.78 pengoes; of new 483 kgr./m. 
(97.3 lb. per yd.) rail, 19.48 pengoes; per 
arc (butt) weld by the « Katona » process, 
by contract, per new 44.3 kgr./m. (89.3 Ib. 
per yd.) rail, 22.91 pengoes; per autogenous 
weld by the « Tulac » process, by contract, 
per old 34.5 kgr./m. (69.5 lb. per yd.) rail, 
16.00 pengoes. 


Polish State Rys. — Per thermit weld, 
about 35 zloty. 


The financial value of welding is re- 
cognised almost universally.. The Bel- 
gian National Rys. Co. points out that 
the cost of a welded joint is less than 
half that of a fished joint, and in addi- 
tion the maintainance cost of the fished 
joint is eliminated. The Swiss Federal 
Rys. estimate that the cost of the weld 
will be repaid by the saving in per- 
manent-way maintenance through the 
fewer joints. The Austrian Federal Rys. 
find resistance welding very economi- 
cal. This opinion is confirmed by other 
Administrations, according to whom re- 
sistance- and arc welding are cheaper 
than thermit welding, not only in the 
trials, but also when the cost of carrying 
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the rails to and from the concentration 
points of the shop is included. 

The Netherlands Rys. who only use 
thermit welding for rails on long brid- 
ges considers the reduced cost as being 
of secondary importance when com- 
pared to the advantage resulting from 
the lower stresses in the bridges. If it 
is admitted that the use of welded rails 
reduces maintenance costs and lengthens 
the life of the equipment, then such 
welding does give, all things considered 
good economic results. 


The total length of rails welded to- 
gether depends on the length of the 
individual rails and the number 
welded together to make a long rail. 
On open lines long rails composed. of 
two to four rails welded together are 
used as a rule. On bridges much longer 
rails are used, the total length being 
150 to 250 m. (492’ to 820’). In tunnels 
some Railways use welded rails 50 to 
100 m. (164 to 328’) long, whilst others, 
owing of the small temperature changes 
in tunnels, weld the rails into very long 
lengths (up to 2000 m. = 6 560’). 

Table 5 below gives the total lengths 
of welded rails on the different rail- 
way systems. 

As regards the standard gaps at the 
joints of long lengths of welded rails 
for a rail temperature of 10° C. (50° F.) 
most of the Railways sent data, summa- 
rised in table 6, which can be compared. 

This table shows that for a rail tem- 
perature of 10° C. (50° F.) the following 
are the relations between the length of 
the rails and the gap at the joint : 


Length of rails. 


18.40 to 22.40 m. (60’ 47/16” to 73’ 6/7) 
93 to 24 m. (75 5 1/4’ to 78’ 9”) 
28.8 to 30 m. (94’ 6’7 to 98’ 1 5/8’) 

32 to 33 m. (105’ to 108’ 3 1/4") 
35 m. (114 10/7) 
‘yf6 100, (OLLI ICO) 
60 m. (196 10/7) 


qe i 


Gap at joints. 


7 mm. (97/327) 

8 to 10 mm. (5/16” to 3/8”) 
Ato ll mm. (5/32 to 7/16’) 
9.5 mm. (25/64) 

8 mm. (5/1677) 

10 mm. (3/8/’) 

8 to 22 mm. (5/16” to 7/87’) 
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Total lengths of welded ry 


a) on open lines . 


: Belgian 
. Baan National 
Railways National ; 
Rys. Co Light 
aspen Rys. Co. 


Byes, (AG ZY) 

72 m. (286' 2") 

where there are 
no sharp curves. 


i 
{ 


35: m. 
(11#' 10") and 
54 m. (177! 2") 


b) on bridges . 


c) in tunnels . 54 m.(177' 2") 
to 108 m. 
(354' 4") 


Netherlands Danish Swedish Bergslay 
Rys. State Rys. State Rys. Ry. | 
30 m. (98' 5") [18.40 m. and|28.8 m. (4 
exceptionally 22.40 m. [37.5 m. (7) 
60 m. (196' 10")|(60'4 1/2” and|40 m.(131' | 
(73' 6") | 
According to Up to 245 m. 
circumstances (804') 
up to 
200 m. (656' 2") 
{ 
Up to 1.00 m. | 
(4 265") 


Normal gap between welded rails 


RAILWAYS 


Belgian 
National 
Rys. Co 


m. 35 54 
Raillengths. . | 
ft. in. | 114' 10" Aes 
( mm. 8 10 
Joint gaps 
inches 5/16" 


x a = ' => 
aS Ee a ~ Ae ep ase | 
"oS 2 pe SS Sm © 
eR = RE is H Sys 
= © 'S © => > ary hel ES 
= S 2 o os 
Ss Sis > CS) 
Secs = SS 5 is Q 8 

R Se nl S <4 


30 18.4 28.8 23 
22 4 

985" | Gods" | gag" T5254 
73,68 

7 Af 10 


Norwegian 
State Rys. 


The different gap widths at the joints 
for almost equal total lengths show that 
when these widths were decided upon, 
the local atmospheric conditions were 
taken into account. 

Generally speaking, three groups are 
to be distinguished from this point of 
view : 

1. Particularly high summer temperatures, 
and moderate winter temperatures. 


2. Average summer and winter temper- 
atures. 


3. Moderate summer temperatures, parti- 
cularly low winter temperatures. 


The records kept on the Reichsbahn 
for some 4 years give a maximum dif- 
ference between summer and_ winter 
temperatures of 80° C. (144° F.) and 
a minimum of 70° C: (122° F.). The gap 


NOVEMBER 1936 


BULLETIN OF THE INT. RAILWAY CONGRESS ASSOCIATION 


1255/17 


1a 5. 
r the different Railways. 
Moras eat pl orwegian Bee Swiss Austrian Hungarian Polish 
i Ry. Ry. State Rys..| Reichsbahn| Federal Rys| Federal Rys. State Rys. | State Rys. 
bret arc Up to22.89m. 30 m. and | 30 m. and | Up to 33 m.| On open lines |22 m. (72'2")|Up to 60 m. 
jitt - welding (75’ 1") 60 m. (98' 5")|60 m. (98' 5"))  (108' 3") | 30 m. (98' 5") |24 m. (78 9")| (196' 10") 
Wm. (75' 5") and (196' 10")\and (196' 10") In sidings up to/82 m. (105') 
56 m. (183' 8") |33 m.(108" 3") 
hermit wel- Up to the |Up to 180 m.| Up to 145 m. [24 m. (78’ 9") 
din up to span of the (590' 6") (475' 8") 
ie m.(1 476') bridges 
| 90 m.(295' 3"’)|Upto2000m.| Up to 90 m. | Up to 100 m. |48 m.(157' 5") 
(6 562') (295' 3") (828) 
| 
if 6. 
| 
+ for a rail temperature of 10° C. (50° F.). 
! 
ij = % % = ele - : 
m ss se ae gs 3 g 
m3 3 ze ae Nae Eon 
| ~ ee = 8 S 3 = © a) 
I aS. ales oS SS F< > 5 SoS 
| Si nase 3 © EAN TS S 3 ay 
sas aS 3S mM a 
Sy cot 
In the open In tunnels 
30 60 30 33 90 20 to 22 24 32 to 33 60 
98' 5" 196’ 10" gs! 5" 108' 3" 295' 3" 65' 7' to ney 105' to 196' 10" 
WD 108' 3" 
4 to 8 8 to 16 7 to 9 10 9 7 8 to 10 9.5 Up to 22 
9/82" to 5/16" to 9/32" to 3{8" 23/64" 9/32" 5/16" to 13/32" Up to 7/8” 
5/16" 5/8" 23/64" Compression devices on bridges. 3/8 b> 


at the joints is such as to prevent the 
track getting out of order in very high 
summer temperatures, and in winter at 
particularly low temperatures bending 
or breaking the fish-plate bolts. The 
relation between the length of the rails 
and the gap at the joint shows how 
divided opinions are on this point. The 
difference between the play for the 
28.80 to 30-m. (94/67 to 98’ 1 5/8”) rails 


will be noted. The Bergslagen Railway 
reports a gap of 11 mm. (7/16”), and on 
the Norwegian State Railways (0 mm.). 
It would be interesting to know what 
results were obtained, with the gaps 
provided, at high and low temperatures. 

As regards the joints between the wel- 
ded rails, ordinary fished joints are 
used almost exclusively. The Hungarian 
State Rys. only uses expansion joints of 
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the « Csilléry » type only in the case 
of 120-m. (393’ 8”) lengths of welded 
rails. 


According to the information supplied 
by the Railways, special expansion de- 
vices are only used on bridges and other 
structures. The Netherlands Rys. who 
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use thermit welds for rail lengths up to 
200 m. (656’) only on long bridges do 
not consider such devices necessary. 
On the other hand the Swiss Federal 
Rys. use them when the length exceeds 
60 m. (196’ 10’). The following table 
gives the lengths of some of these de- 
vices. 


RAILWAYS. Danish State. 


up to 440 


Length. 


in. up to 27 5/16” 


Reichsbahn. 


100, 200 and 300 


Sb AIGZEa iS 
and 11 13/16” 


Swiss Federal. | Hungarian State. 


| Cc ER ET ST 


60 and 200 80 and 120 
2 3/8” and 7 7/8”|3 5/32’and 4 3/4” 


Each company uses its own design 
with the exception of the Hungarian 
State Rys. who employ the Csilléry de- 
vice. 


Several companies have taken special 
precautions to prevent the track getting 
out of shape. The Netherlands Rys. 
anchor every third sleeper to the strin- 
gers on bridges. The Swedish State 
Rys. prevent the track from buckling 
but give no special information on how 
it is anchored. The G6teborg-Boras & 
Alvesta Ry. fits short lengths of rail to 
the bottom of the sleepers to make the 
track more rigid transversely. On the 
Swiss Federal Rys.’ bridges the sleepers 
are fastened to the flooring. In order 
to prevent creep the Karlskrona-Vaxj6 
Ry. makes the bed of gravel ballast wi- 
der. The Deutsche Reichsbahn uses in 
some curves special safety gaps on the 
wood sleepers. The Hungarian State 
Rys. recommend the use of ribbed bear- 
ing plates to give greater transverse 
strength. When the rails are welded 
without any gap they are packed with 
broken stone on the Belgian National 
Light Rys. Co. and gravel on the Gdte- 
borg-Boras & Alvesta Ry. The Belgian 
National Light Rys. Co. ballasts the lines 
according to the kind of track and the 
radius of the curves (radii down to 


18 m. 
bahn 
rails. 


= 59 5/8”). The Deutsche Reichs- 
ballasts just over the foot of the 
No railway, however, is satisfied 
with simply ballasting over the slee- 
pers. The Hungarian State Rys. think 
the track is strengthened against defor- 
mation by increasing the layer of ballast 
to between 34 and 40 cm. (13 3/8” and 
15 3/4’’), whilst on electrified lines they 
are considering a depth of 50 cm. 
(1’ 7 11/16”). It would be interesting 
to know whether the different precau- 
tions taken to prevent deformation of: 
the track have been really effective, or 
if in spite of them, deformation still 
occurred. 


When ballasting track with welded 
rails broken stone of 3 to 7 cm. (1 3/16” 
to 2 3/4”) size is chiefly used. The 
Belgian National Rys. Co. uses in addi- 
tion small quarry chippings of 1 to 5 cm. 
(3/8’ to 2”) size, whilst the Norwegian 
State Rys. use nothing but quarry chip- 
pings of 2 to 5 ‘em. (3/4 to’ 2”): size: 
The Swedish State, Bergslagen, G6teborg- 
Boras and Karlskrona-Vaxj6 Railways 
only use gravel. Where local conditions 
do not make the use of gravel compul- 
sory, the general tendency is to use bro- 
ken stone or at least quarry chippings, 
in order to increase the friction between 
the sleepers and the ballast. 
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The Danish State Rys., Deutsche 
Reichsbahn and Hungarian State Rys. 
have carried out measurements in con- 
nection with the effect of temperature 
changes on the expansion and contrac- 
tion of long welded rails. The Karlskro- 
na-VaxjO6 Ry., Swiss Federal Rys. and 


Austrian Federal Rys. only made such: 


measurements during the experimental 
period. The usefulness of such measu- 
rements is that they enable the diffe- 
rence between the laying gap to be com- 
pared with the actual gap at the joint. 
This latter, which varies under the 
frictional action of the fish-plates, of 
the rail on the sleepers, and of the 
sleepers on the ballast, generally differs 
from the laying gap after a rise or fall 
in temperature, the play left when laying 
the rails in the unstressed condition at 
the same rail temperature being called 
the laying gap. The frictional resistances 
cause the joint gap to become greater 
than the laying gap when the temper- 
ature rises and smaller when _ the 
temperature falls. When checking the 
joint gap, the important thing to ascer- 
tain is the uniformity of the gaps. On 
gradients, when the play is found to 
be smaller at the bottom of the gradient 
and larger at the top, the rail may be 
considered to have crept. To avoid ex- 
cessive pressures, the creep of the weld- 
ed rails should be prevented by anti- 
creep devices. 


B. — Application of welding to the con- 
struction and repair of permanent way 
fittings (sleepers and small parts). 


Up to the present the Deutsche Reichs- 
bahn, Hungarian State Rys. and Polish 
State Rys. are the only Administrations 
repairing old metal sleepers by welding. 
The Belgian National Rys. Co. has only 
used metal sleepers since 1930, so that 
the question of repairs has not yet 
arisen. 

On the Reichsbahn the sound middle 
part is cut out of old metal sleepers and 
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arc-welded up into new sleepers. So 
far fractures have not been welded up 
nor new bearing plates welded onto the 
sleepers. The Hungarian State Rys. have 
only used metal sleepers in running 
roads since 1931 and, therefore, have 
only been welding the old metal sleepers 
in sidings since that date. When this is 
done the cracks are welded up and new 
bearing plates welded on or the cracked 
bearing plates are cut out and replaced 
by welding new ones in position. The 
Polish State Rys., which have a large 
number of metal sleepers in use, have 
had satisfactory results from welding 
old metal sleepers. 


Welding processes for repair work. 
— The Reichsbahn uses resistance wel- 
ding alone, whereas the Royal Hunga- 
rian State Rys. and Polish State Rys. 
use both are and gas welding in this 
connection. The Reichsbahn prefers 
resistance welding as it has given good 
results from every point of view. The 
Royal Hungarian State Rys. report that 
gas welding has the advantage of speed 
and cheapness, whilst are welding gives 
the better results. The Polish State Rys. 
only use these two methods of welding 
for lack of something better. 


The date welding was first applied to 
sleepers is still quite recent. The Reichs- 
bahn started in 1923 to test such welds, 
whilst the Hungarian State Rys. have 
only welded sleepers since 1928 and the 
Polish State Rys. since 1929. The time 
is too short and the use too restricted 
for any opinion based on the experience 
of the different companies to be expres- 
sed on the best method of repairing me- 
tal sleepers, and on the welding process 
to apply. 

The Reichsbahn alone so far fests 
the welded sleepers, using the bend test 
for the purpose. The Hungarian State 
Rys. consider the testing of welded me- 
tal sleepers of no value. The Polish 
State Rys. have not inspected sleepers 
of this kind so far. 
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The Railways unanimously agree that 
welded metal sleepers have given good 
results. 


The Reichsbahn has effected savings 
by repairing old metal sleepers, when 
the costs of welding and accessory costs 
and the receipts from scrapped materials 
are taken into account. The Hungarian 
State Rys. find savings are effected by 
repairing old sleepers under points and 
crossings, and the Polish State Rys. 
think that the savings are chiefly effect- 
ed on these parts. 


Welding is also used, though in iso- 
lated cases only, to repair other perma- 
nent way equipment, such as fish-plates, 
bearing plates, and parts of points and 
crossings. 


Only a few Railways weld bearing 
plates or other fastenings on to new 
metal sleepers. This procedure is only 
used by the Deutsche Reichsbahn and 
Hungarian State Rys. on the running 
lines, whereas the Deutsche Reichsbahn, 
Austrian Federal Rys. and Hungarian 
State Rys. weld together parts in points 
and crossings. The Austrian Federal 
Rys. only use welding in connection 
with the slide chairs. The Polish State 
Rys. have only made a few experiments 
of this kind. 


Continuous electric welding is used 
by the Deutsche Reichsbahn, Austrian 
Federal Rys. and Polish State Rys.; 

continuous gas welding by the Polish 
State Rys.; and 

electric spot 
garian State Rys. 


welding by the Hun- 


The Belgian National Rys. Co. leaves 
the selection of the method of welding 
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new metal sleepers to the maker. It spe- 
cifies, however, the conditions of manu- 
facture and inspection of sleepers, and 
accessory fittings, the guarantee and res- 
ponsibility of the supplier; very detailed 
prescriptions are laid down in_ the 
« Technical Specifications A-10-32 for 
metal sleepers with welded bearing 
plates ». 


The kind of electrode used with the ~ 


different welding methods differs from 
one railway to another. 


Bare electrodes are used by the: 


Deutsche Reichsbahn for continuous elec- 
tric welding; 

Polish State Rys. for continuous gas weld- 
ing; 

Royal Hungarian State 
welding. 

Coated electrodes are used by the: 

Polish State Rys. for continuous electric 
welding; 

Hungarian State Rys. for spot welding. 

Special electrodes are used by the: 

Austrian Federal Rys. for continuous elec- 
tric welding. 

Hungarian State Rys. for spot welding, 


Rys. for spot 


At present the Hungarian State Rys. 
are only using coated electrodes and 
special electrodes experimentally. The 
cost of electrodes has a great influence 
on the total cost of the weld so that the 
selection of the most suitable electrode 
is an important matter. With ordinary 
bare electrodes joints can be welded 
which will satisfy the most rigorous 
conditions. 


Welding bearing plates or other rail- 
way fastenings to the sleepers started 
at the following dates : 


Belgian 
National 
Rys. Co. 


Deutsche 


Railways . 


Year 1930 


Reichsbahn. 


+ 1926, as a trial; 
1928, on a large scale, 


Austrian ‘ 
: Hungarian State Rys. 
Federal Rys. 


1935 1928, sleepers under points; 
1932, 


1934 


slide chairs; 


ribbed bearing plates. 
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The Belgian National Rys. Co. welds 
all the fittings to new metal sleepers 
and the Austrian Federal Rys. weld the 
slide chairs to all modern points and 
crossings. The Reichsbahn uses welding 
in this way on a large scale. The Hun- 
garian State Rys. have been welding 
for some time many ribbed bearing 
plates besides the slide chairs. 

Different methods are used to inspect 
the welded parts. The Belgian National 
Rys. Co. specifies very detailed inspec- 
tion, including impact tests, bend tests, 
tensile tests, and metallographical ana- 
lysis. The Deutsche Reichsbahn sub- 
jects welded parts to impact and bend 
tests and examines the joints as to the 
way the parts are connected together 
and the depth of penetration. On the 
Austrian Federal Rys. the welds are 
only examined superficially as a rule, 
though in certain special cases the welds 
are machined and examined under the 
microscope to see the quality of the 
welds (slag inclusions, etc.). This Ad- 
ministration has also reserved the right 
to examine 1 out of 500 sleepers by 
X-rays. The Hungarian State Rys. sub- 
ject the welded parts to impact and bend 
tests. 

In their replies the Railways agree 
that welds in the construction and main- 
tenance of permanent-way equipment 
have behaved well as a rule. 


Welding bearing plates and other rail 
festenings to the sleepers has generally 
speaking been found economical. The 
Austrian Federal Rys. have found it is 
cheaper to weld slide chairs than to 
rivet them, whilst according to the Hun- 
garian State Rys. the cost of repairs is 
less owing to the sole plates or slide 
chairs being solidly connected to the 
sleepers. 


C. — Building up by welding. 


The two preceding chapters, A and 
B, have dealt with the application of 
welding in assembling parts of the track 
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together, i.e. the rails together, then 
welding together parts of the sleepers, 
and finally for welding the bearing 
plates to the metal sleepers. Building up 
by welding provides a means for restor- 
ing the original section of the rails, 
points and crossings, by adding metal 
of sufficient hardness at the worn points. 

In this connection it may be interest- 
ing to retrace the evolution of this pro- 
cess on the Reichsbahn. This adminis- 
tration started in 1926 to build up worn 
wing rails and noses. Arc welding was 
used at first, and gas welding since 1934. 
The work was done both in the shop 
and on the line, i.e. without taking the 
points and crossings apart. As gas 
welding can be used at any point on 
the line as it requires no external supply 
of current and is therefore not depen- 
dent on shops and stations, worn rail 
ends, worn running surface (flaking), 
and sections worn by wheels slipping 
have all been built up by gas welding. 
All the tests made with the two welding 
processes have given satisfactory results 
and are being continued. 


The replies show that building up by 
welding has been adopted by the diffe- 
rent Administrations as follows : 


Running surface of the rails: Belgian Na- 
tional Light Rys. Co., Deutsche Reichsbahn 
and Polish State Rys. 

Rail ends: Belgian National Light Rys. 
Co., Halmstad-Nassjo Ry., Deutsche Reichs- 
bahn, Swiss Federal Rys. and Polish State 
Rys. 

Crossing noses: Belgian National Rys. Co., 
Belgian National Light Rys. Co., Prince 
Henry Ry., Netherlands Rys., Bergslagen 
Ry., Deutsche Reichsbahn, Hungarian State 
Rys., Swiss Federal Rys. and Polish State 
Rys. 

Wing rails: Belgian National Rys. Co., 
Belgian National Light Rys. Co., Prince Hen- 
ry Ry., Netherlands Rys., Bergslagen Ry., 
Deutsche Reichsbahn and Polish State Rys. 

Point blades: Belgian National Rys. Co., 
Belgian National Light Rys. Co., Bergslagen 
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Ry., Deutsche Reichsbahn and Polish State 
Rys. 


Part of the above applications are 
only experimental. The Goteborg-Boras 
& Alvesta Ry., Norwegian State Rys. and 
Austrian Federal Rys. have started to 
build up worn parts by welding as an 
experiment. The Danish State Rys. have 
given up repairing blades, connecting 
rails and crossing noses by are welding 
owing to breakages or because the cost 
of the repair was too high relatively to 
that of new parts. The information re- 
ceived- shows that crossing noses, and 
wing rails are the details most generally 
repaired by welding, followed by blades 
and rail ends. The running surface of 
the rails has only been repaired so far 
to a restricted extent, probably because 
damage through slipping is relatively 
unusual. 

It is possible that the inner rail on 
curyes when much worn on the sides 
may be built up by welding. 

As regards the welding method used 
for building up, 7 Railways use are 
welding, and 8 gas welding. It is not 
possible therefore to say which of these 
processes is the better for building up. 

As regards the welding rods, the fol- 
lowing information has been supplied : 

Six Administrations use bare rods; 

Seven Administrations use coated 
rods; 

Four Administrations use rods of spe- 
cial materials, one of them as a trial. 

The Prince Henry Ry. uses bare 270 
Brinell rod with gas welding. The 
Deutsche Reichsbahn uses in addition to 
the bare and coated electrodes, a special 
electrode of 200 to 250 Brinell for arc 
and autogenous welding. The Nether- 
lands Rys. give the following analysis 
weld 


of the metal deposited by gas 
welding : 
ip = 0.022 SS) == (OZ 
Mit 0.35 Si = 0.49 
Cr == ily) Ni == ()uiley 
oe == (eH 
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With two exceptions no minimum 
Brinell hardness is specified by parts 
built up by welding. The Netherlands 
Rys. do not specify any minimum hard- 
ness but add that after welding the 
hardness is 250 to 300 Brinell. The 
Deutsche Reichsbahn specifies a 200 
Brinell hardness and the Royal Hunga- 
rian State Rys. 300 to 350. 


Five Railways are experimentally buil- 


ding up worn parts in situ, and three 
carry out the welding in the shops. Four 
Railways weld according to circums- 
tances in the track or in the shop. The 
place the work is done is governed by 
the type of part to be repaired and the 
welding process used. 


Building up by welding is nearly al- 
ways done by railway staff. By only 
three Administrations is this work con- 
tracted out, on one of them experimen- 
tally, however. 


As to the results obtained from build- 
ing up by welding, five Administrations 
state the welded parts wear no more 
quickly than the adjacent parts of the 
rail, though two other Railways con- 
tradict this. One Railway finds little 
difference in wear and another does not 
consider the results so far obtained al- 
together satisfactory. On five Railways 
the built-up parts show no signs of dis- 
integration so far but they do so on 
two Railways. Four of the Companies 
report disintegration of welds in isolated 
cases and one points out that crossings 
repaired in this way have flaked off un- 
der the blows from the wheels. Taken 
as a whole the result of building up worn 
parts by welding cannot so far be con- 
sidered satisfactory. The reasons why 
there is still in many cases insufficient 
intimate union between the rails or 
points and crossings and the added me- 
tal should therefore be investigated.- The 
question will be to ascertain the quality 
of the metal, of the part to be welded 
and of the electrode, and to decide 
where and how the work is to be 
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done in order to produce a detail as 
good as a new part with the minimum 
of cost. 

Although in various cases the results 
are still not entirely satisfactory, six Ad- 
ministrations agree on the economic va- 
lue of building up by welding. Four 
Railways expect to obtain savings as 
soon as the trials are further advanced 
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and more experience has been acquired 
of the method. One Company considers 
that building up by welding is still too 
expensive and consequently less econo- 
mical, as the weld is less durable than 
the original part. 

Building up by welding is of recent 
introduction as the following dates 


show : 


Belgian Prince | Nether- Bera- Holins Deutsche| Swiss Hu Me Polish 
a National / i stad- é ig garian 
Railways. Daghd Henry lands slagen Viiss{é Reichs- | Federal| ° ve State 
| Rye 00. Ry. Rys. Ry. Ra bahn. Rys. ey Rys. 
y a ee ee 
earintroduced.| 1924 1935 1932 1932 1935 1926 eRe 1930 
and on a 
(Autumn) 1 : 
arger 
scale 
in 1932. 


Building up by welding is not as a 
rule applied on a large scale, as almost 
all the Railways are carrying out further 
tests to cheapen the operation as much 
as possible, and sufficient data on the 
results is still lacking, owing to the 
short time the welded parts have been 
in service. The Polish State Rys. alone 
builds up by welding on a large scale. 

The intention in almost all cases is to 
extend the building up by welding, es- 
pecially as regards crossing noses and 
wing rails. All the Administrations us- 
ing this method intend to continue to 
do so, six absolutely, and the others to 
a moderate extent, depending on the re- 
sults of further tests. 

Building up worn parts is the latest 
application of welding to permanent- 
way work. As the average time since 
it was first used is only five years, the 
matter is still in the development stage. 
Further trials will have to be made 
before the method of building up worn 
parts by welding can be put on scienti- 
fic and economic lines. 


ee SSS  — eee 


D. — Summary. 


Welding at present is in use in per- 
manent-way work for : 

Joining ordinary rails together to ob- 
tain long rails; 

Assembling serviceable parts of old 
metal sleepers; 


Welding bearing plates and_ slide 
chairs onto metal sleepers; and 
Reconditioning worn running sur- 
faces. 


Long rails up to the present are usu- 
ally obtained by thermit welding, the 
most widely used process. The oper- 
ations are simple, and can be carried 
out in situ. The process is reliable and 
gives goods results in service. Rails of 
different section can be welded together 
easily by this process. 

The experience so far available with 
electric resistance welding although 
it was used on a smaller scale at the 
beginning — indicates a great future 
for this process because of the quality 
of the welds, the good results, and the 
particularly low cost. It is true that, as 
a rule, it can only be carried out in the 
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shops, as the kind of current required 
cannot be produced under normal con- 
ditions on the line. Everything goes to 
show, however, that even it the cost of 
transport of the rails from and to the 
shops or other centres is taken into 
account, resistance welding sll Sexe 
cheaper than thermit. 

Opinions are divided on the advan- 
tages of arc-welding the rails end to end 
to form long rails, and further expe- 
riments will have to be made to clear 
up this point. 

Autogenous (gas) welding is resorted 
to at present experimentally only and 
on a small scale for joining rails to- 
gether, so that it is still impossible to 
state how far it is suitable for this pur- 
pose. 

Only one Railway has adopted the 
method of are-welding the edges of the 
fish-plates. Compared with the other 
welding processes it has shown a high 
percentage of breakages. 

Opinions are still much divided in 
respect of the play at the joints or more 
exactly the gap to be left when laying 
rails according to the temperature. In 
this matter the climatic conditions un- 
doubtedly. play a vital part. However, 
the width of the gap left when laying 
rails at a given temperature is of capital 
importance as regards the safety of the 
track laid with long rails. The gap must 
be so fixed that in summer, under ex- 
ceptionally high temperatures, the track 
will not get out of shape, and in winter, 
at very low temperatures, the fish-plate 
bolts will not bend nor break. There is 
such variation in the gap widths pres- 
cribed by the different Railways for the 
same rail temperature that the results 
obtained at maximum and minimum 
temperatures with these gaps should be 
made known. 

Besides the exact calculation of the 
play to be left for expansion, the se- 
cond thing required is to see what spe- 
cial precautions have to be taken to pre- 
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vent the track getting out of shape. Opi- 
nion is divided on this point too. Only 
one Railway bolts down the track to 
prevent vertical movements. Some Ad- 
ministrations take steps to increase the 
transverse rigidity of the track, the me- 
thods used being the following : 

Fitting short lengths of rails to the 
bottom of the sleepers; 

Cross-bracing the wooden sleepers, 

A wider bed of ballast; 

A greater depth of the ballast; 

Packing the welded track without 
play with ballast on a level with the 
rail head. 

It would be interesting to know if 
these steps have prevented the track 
getting out of shape or if deformation 
has nonetheless occurred. 

The financial value of welding for 
making very long rails is universally 
recognised. Reducing the number of 
joints saves the costs of maintaining the 
eliminated fished joints, and the ser- 
vice life of the rails welded into long 
lengths is increased. The bridges are not 
so highly stressed when longer rails ‘are 
used and maintenance work is reduced. 
The vehicles run more steadily and 
this again means lower repairs to rol- 
ling-stock and track maintenance costs. 

In view of the technical and financial 
results obtained, the Railways intend to 
go on using long welded rails in the 
track and to perfecting the welding 
processes. 


Welding is also used to assemble ser- 
viceable parts of old metal sleepers and 
make in this way either sleepers or 
foundation plates for points and cros- 
sings. The processes used are electric 
resistance welding, arc-welding of the 
rails end to end (butt welding) and au- 
togenous (gas) welding. This method 
of dealing with the sleepers is too recent 
for any opinion to be expressed as to 
the best kind of reconditioning work 
or welding process to be used to this 
end. 
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The welded sleepers have behaved 
well so far and are cheaper than new 
ones. 


Welding has conquered another field 
of application: the welding of sole 
plates and slide chairs onto the metal 
sleepers. Electric and gas fillet welding 
and electric spot welding are used for 
this class of work. The total cost de- 
pends on the welding process, the type 
of electrode, and the kind of current. 
The welds made so far have been satis- 
factory from a technical point of view. 
They also proved economical, as_ the 
rigid connection of the bearing plates 
or slide chairs with the metal sleepers 
has eliminated the maintenance costs 
due to the play between the two parts. 


The section of worn rails can be 
restored by welding in sufficiently hard 
metal at the points struck by the wheels. 
This building-up is applied first of all to 
the noses of crossings and to the wing 
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rails, and secondly to the point tongues 
and to the ends of rails. Are and gas 
welding are the processes so far used. 
As a rule, the results are not yet con- 
sidered entirely satisfactory, this kind 
of welding being still in the experimen- 
tal stage. The texture of the metal in 
the part to be built up, the welding me- 
tal, the place where the work should be 
carried out and the way it should be 
done are points which still have to be 
investigated, in order to obtain a re- 
paired part giving full satisfaction, tech- 
nically and economically, and having 
the same life in service as a new part. 
Further and lasting tests are still re- 
quired. 

The present position is that the appli- 
cation of welding to permanent-way 
work has made so much progress tech- 
nically and shows such financial say- 
ings that the railways have every in- 
terest in improving the different pro- 
cesses and extending their application. 


IX—17 


[ 628. 113 ] 


Reverse curves without any intermediate 


straight 


length, 


by Dr. EH. FEYL, Zentralinspektor, Vienna. 


In order to fight road competition suc- 
cessfully, the railway must increase the 
speed of the trains to the greatest possi- 
ble extent. However, this increase must 
not be reached at the expense of safety 
or smooth running. These conditions can 


be met to a large extent by improving 
the rolling stock and the track. 

Running through reverse curves with 
short straight sections between the tran- 
sitions is particularly difficult (fig. 1). 
Before the running speed can be increas- 


Zwischengerage 


=< >< >= 
Hreisbogen Ubergangsbogen Ubergangsbogen Krersbogen 
Fig. 1. — 
Note. — Kreisbogen = circular curve. — Ubergangsbogen = transition cnrye. — 
Zwischengerade = intermediate straight section, 


ed at such places, the layout must be mo- 
dified. Some Administrations try to 
do away with these short intermediate 
straight lengths and hope thereby to en- 
sure the vehicles travelling steadily from 
one curve to the other. This method also 
offers an opportunity to reduce the cant 
gradients (superelevation ramps) which 
also tends to improve the running. 

Only the passengers can decide whether 


a carriage runs comfortably or not, and 
consequently only their feelings can be 
taken as the criterion from which to jud- 
ge whether an alteration has effected an 
improvement or not. 

When travelling through a curve the 
human body is affected mainly by two 
forces : the force of gravity and the cen- 
trifugal force. The component G of the 
force of gravity G, acting in parallel to 
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the floor of the vehicle, tends to force Whence : 
the body inwards (fig. 2). Owing to the par =e 
difference in level of the rails due to the = B COs a —G sin a, 


cant (superelevation), at each cross sec- As the angle « is verv small, cos a 


can be taken as equal to 1. If further- 
more the force be expressed by the pro- 
duct of the mass by the acceleration we 
get the following relation 

mb = m% — mg sin « 
or 


b=6—gsina.. . (A) 


in which b = the resulting acceleration, 


& = the acceleration due to the 
centrifugal force, 


gq = the acceleration due to 
gravity. 
The passenger finds the acceleration 
\ | ' unpleasant when it exceeds a certain rate 
\| \ or when the rate of increase in accelera- 
\ tion in unit time is too high. Besides 
LG the acceleration the increase in the acce- 
¥ leration in unit time must be taken into 
ee account. If this value be represented by 
are Y, we get 

tion the floor of the vehicle has a defi- ‘ia db _ dB ' d sin « 

nite inclination to the horizontal. The dt at ae 

body is also acted upon by the centrifu- . 
gal force F (the component F’ is parallel This expression can also be written : 


to the floor) which tends (fig. 2) to 
throw it aside. The component F’ of the oe F a 
centrifugal force is as a rule greater than da dt gt at 
that of the gravity G’, so that the body is Biiene 

pushed outwards by the force 


W = dg dx dsina da 


da 
P Piet F’ ms (ey dt = U 
But (v = speed), 
fF eosie we get 
; 4 
and ee ( — 7 d el v. 
G' = G sin «. dat da 
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Assuming that 


df : 
cle yee We ae Tae 2 
dx ; 0 
and 
d sin « 
W, (3) 
dx 

we get 


w= WV, — Wo. 


The acceleration @ due to the centrifu- 
gal force must be calculated first of all. 
If v be the speed on the curve and p the 
radius of curvature, the acceleration of 
the centrifugal force will be 

vy? 


a ee 
e 


As the radius of curvature can be’ ta- 
ken as approximately equal to the reci- 
procal of the second differential quotient, 


we get 


Zwischengerade 
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When investigating the movement of 
the vehicle on curves only the longitudi- 
nal axis of the vehicle need be considered. 
We must, therefore, calculate the second 
differential quotient of the lines which, 
starting from the different points of the 
longitudinal centre line of the vehicle, 
will follow the curve during the passage 
of the vehicle over it. 

The acceleration of the centrifugal 
force varies according as the vehicle is 
partly on the straight and partly on the 
transition curve, or is wholly on the tran- 
sition, or again is partly on the transition 
and partly on the circular curve, or fi- 
nally is wholly on the circular curve. 

Let us first of all consider curves with 
a straight length between them, and in 
particular the case with the vehicle partly 
on the straight and partly on the transi- 
tion (fig. 3). The point A moves on the 


Fig. 3. 


Note. — Fahrzeuglingsachse = longitudinal axis of the vehicle. 


transition which is taken as being a cubic 
parabola. At this point we have therefore : 


3 2 
i= HN y,! = BUN yal! _ aN ; 
6C ° gC cH 
ge 
Ba vey “ie Dies 


The point B moves on the straight 
length and the acceleration of this point 
is therefore nil. 


& =o 


For a point M in the middle, between 
the points A and B, we get 


whence 
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For a point P of the overhang of the 
vehicle beyond the leading axle, we get 


Whence the acceleration at the point 
P is 


Gp 


ye 


I 


a+n RQ 
. Pa . 
a al C, 


Zs. 


In the case of a point Q of the over- 
hang behind the rear axle we get 


n 


Yo =—-- Ya 
a 
whence the acceleration at the point Q is: 
n Tee 
B=—-—B=—--—- &. 
a (one) 


The acceleration in unit time is, from 
equation 2 : 
‘Y 
WwW, = dp - Uv 
dx 
From the values of 6 developed above 
we find : 


Wis 
Wis —— 
Win 
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: m 
Wig = — =e =. 
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In the case of a 4-wheeled vehicle with 
a wheelbase a — 6 metres, a curve of ra- 
dius R = 250 metres, a transition curve 
of a fixed value c == 7 200, a speed V = 
60 kilometres an hour and an overhang 


n = 2 metres, the values are, for in- 
stance : 
6. ==" 0.0386 %x,, 
Po = 0, 
ue== 0019S "a;,, 
6> = 0.0514 &,, 
Ga = = 010129 &,, 
Wo = 05643, 
igs a= DE 
= Oeoedy 
Wie = 0.851, 
Wie = — 0.214 
s 
5 
& , 
§ oer 
Coe 
ae 
409-7 
cane 
Ip 
ee al ies. 


Zwischengerade 
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If the vehicle has its two axles within the transition (fig. 4) we get : 


5P.¢ ry vy ° v3 
=" peace Y.=", 
ete ae Agate 
x == 1) v? vy 
Ye = Bs = ee Saas 
Un oe UE 2 Us a Se ane 1 
Ux = one Bx = C («, os 3) Yiy = C’ 
a+tn n v v3 
ie = as Ue. = = Vian Bp — i (Xs ae n), ae = =, 
a a C C 
a+t+n n v2 : ps 
Ve == OS = = Ube Bo = —(% — a — n), Wie =. 
a a C C 
On the other hand, when the axle A For the point B we shall get : 
of the vehicle is on the curve and the . . 
other axle B on the transition (fig. 5), Boome 4) ed de 
the acceleration at point A will be : C C 
ve : 
Bs —= R and Wis = 0. 
We also get : 
Ya + v v2 = ys 
Um = y 5 7 Bx = oC (Ls, — a) + aR’ BE ee 
atn n io O at+t+n v? 2 3 
Ue == Uh, == thse Bp = — - —(#, — a) + zl -=, NU ee 
a a R a C 
ih ap n atn v m ve atn v3 
= ——- = —(%,—a)— == —, Vy = a 
ve a oy ee : eps ee) me An _ Pa te 
When this vehicle is on the circular (fig. 6), we get, with transitions of the 
curve itself we find for all the points same fixed value : 
2 Yy WA 
) ee 
Ce and Ww, = 0. A 6C 
R v2 
. and B, == C . Day 
If there is no straight length between 3 
Ano = i = “ Xs (2, od a)? 
the transition curves and if the leading os See 
axle of the vehicle is on one transition on Ms 
and the other axle on the other transition and Bs = ue (iy) 
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For point M we get : 


7 Yat ye ta + oe 
Yu 9 aC 
and 
Ny = Gxt Le 
ee 12¢ 
But as 


we obtain 


= 


ve a 
eu = G (m— 3} 


In the same way 
@, = % (a, +n) 
iE C A , 


ye 


Sate 


It must be specially pointed out, ho- 
wever, that with reverse curves with no 
intermediate straight length, the value of 
C will be greater than when there is 
a straight length, the transition in the 
former case being longer than in the se- 
cond. 

The increase in acceleration in unit 
time for the different points will be 


Y= Y= 


(4 - A—N). 


: ve 
Y= VY, = Vy —, 
C 
When the vehicle is on the transition 
or partly on this transition and partly 
on the circular curve, or again entirely 
on the circular curve, the equations are 
the same as for curves and reverse curves 
with a straight length between them, ex- 
cept that the value of C is different. 
The acceleration of the vehicle due to 
gravity is given by the expression g sin «. 


BuLLETIN oF THE INT. RatLway Concress ASSOCIATION 


NoveMBER 1936: 


We can begin by supposing the under- 
frame of the vehicle as being rigid and 
the floor a plane. When the vehicle runs 
onto the superelevation ramp (cant gra- 
dient), the axles take up an oblique posi- 
tion owing to the difference in level of 
the rails; this is only possible by the 
springs deflecting. The diagonally oppo- 
site springs either lift or drop the same 


A 
amount ae A here represents the amount 


one point (the point A’ in figure 7) rises 
above the plane through the other three 
points. If, when there are straight 
lengths between the superelevation ramps 
of circular curves in opposite directions 
we represent by h, the superelevation in 
the cross section A A’ and by A, in the 
cross section BB’ and by K the height of 
the springs, the two rails being to the cor- 
rect level and the vehicle stationary, the 
slope of the floor on the transverse cross 
section AA’ is given by 


talon 
§ 


But as A == h, 
becomes 


—h,, this formula 


hy + hp 
Os uae 


Lani —— 


In the cross section BB’ we have 


A 
he + = 
Pieces 


S BS 


tan ag = 


This value is the same as that found 
for the slope of the floor in the cross 
section AA’ or in other words the slope 
of the platform relatively to the projec- 
tion of the track on the horizontal plane 
is the same at all cross sections. 
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ale Oberkante_ oer 


<< Apbenschien? 


i 


JInnenschiere 


TB Th 
Note. — Oberkante der Aussenschiene (Innenschiene) = level of outer (inner) rail top. 
In the range of values h, being the superelevation right on the 


curve, / the length of the transition and 


tT — 0 and x, = ¢@ ; : : 
a, the abscissa of the cross section AA 


we have (fig. 8). So long as point b is on the 
i we ho wre straight length, we get : 
l h, = 0. 


Ae 
l-Lange der Uberhonungsrampe = 
Lange des Ybergangsbogens 


Fig. 8. 

Note. — Lange... rampe = length of superelevation ramp. — Linge... bogens = length of transition curve. 

Aussenstrang = outer line of rails. — Innenstrang = inner line of rails. 
Consequently very small tan « can be taken as equal 

hs ho La to sin «. In this case the acceleration 

tang =— = = di = , d itv wi 
5 ue to gravity will b 
oS 2 Is OS e VOT J : 


When 1 : i is the incline rate of the Hath = bo a. «ea EN 


g 
superelevation ramp. The angle « being Oils 2 is 
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The increase in the acceleration g sin 
in unit time is, from equation 3 : 


ihe 


d sin « g 
W, oe . a 
A, d ax 2 is 

WY, is therefore constant. 
In the range of values 2, —/ to a, 
1 + a (a = carriage wheelbase), we get 


4 by 
On == i 
i 
and- 
a 
ie —— hs Sree ere 
i 
Consequently 
Qa,—a 
ely ¢) SS 
2 is 
te, LW) 
g sing = —— (2 & — a) 
2 is 
and 
W, — g Uv 
is 


In the range of values x, = / to a, 
Il + a, we get 
HO — Wes 
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and 
ie =? a), 
tan Git ee eae 
Dis 
g sina = fl +a,—a), 
Das 
WwW, = biti a4). 
2 is 


On the curve itself 


tan a = ue 
S 
; h 
g sin oes 
s 
W, = 0 


The superelevation ramps of the adja- 
cent curves can also be superimposed so 
that the level of one of the rails is lower- 


ed from leaving one curve until entering 


the other, from full to zero supereleva- 
tion, whilst the level of the other is raised 
over this section progressively from zero 
to the full superelevation of the second 
curve (fig. 9). 


Fig. 9. 


Admitting again, to start with, the 
existence of a straight section of length x 
between the transitions, we shall have ac- 
cording to figure 9 : 


hoe 


hy = —————— 
L+th+s% 


(ly +% ain X,) , 


h 
je = 04 ey 
Te es (le ) 
h 
hs, = Oe fey ae ee 
: ly a ly ’ ( ; ~ is 4), 
hse hos (ly — Va ab a). 
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The difference in level of the points C and C’ of the carriage floor (on the 


cross section AA’) is, from figure 10 : 


A ; 
ee ee 


Nas = has _ A 


| 


FE et IN BY. LMerenoberhante 


Fig. 10. 


Note. — Schienenoberkante = level of rail top. 


The difference in level of the points D and D’ (in the cross section BB’) is 


: A : A A 
fe em ee aie 17 das ah initia Same ice a 


Furthermore, from figure 10 : 
A —— Nay =a Nag -—- hes an hse . 
Given this value the difference in level 
on the section AA’ and also on section 
BB’ is : 
(fisy — Mae) + (Net — Ase) 
9 


a“ 


The slope of the floor of the vehicle 
to the horizontal plane is therefore the 
same at all sections and equals : 
pee (hay a Fe) ae (hey ae hyo) 

2s 


tan « 


If the reverse curves have the same ra- 
dius and consequently transitions of the 
same length / and the same supereleva- 
tion h,, we shall have 


De 


fan - 
(27+ 2)s 


(2+ %9a%.— a). 


Consequently as an approximation 


Gis — ae geo 


Gini. ee 


and 
2 gho 


YY, = ———.. 
(Q1+2)s 
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However, if the vehicle has one axle on 
the transition and the other on the cir- 
cular curve we have : 


hy =hho and hye=9. 
Consequently 
tan a = hay + for og 
OS 
With 
Nos —— hoo — Ie 
and 
ly = lo == | 


we shall get 
gho(l + %+ a4 


Sun @ = 
a (21 + 32) 
and 
Y, = g No a ahs 
(21+ 2%)s 


When there is no intermediate straight, 
the same formulae remain applicable, but 
in this case the transitions used should be 
longer, whilst the intermediate straight 
length is zero. 

Figures 12 to 21 are given as examples 
of the values of the pecelaraion and of 
the accelerations ne unit time. The figu- 
‘Tes are based on a 4-wheeled vehicle Gath 
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a wheelbase a — 6 metres with an over- 
hang of n = 2 metres from the axle. The 
reverse curves have a radius of R = 250 
metres, the speed V — 60 kilometres, 
hi = 16 2/3 ane ee ir per second. The 
length of the intermediate straight length 
between the transitions Z = 10 metres. 
The length / of the transitions is taken as 


equal to that of the superelevation ramps. | 


which have a slope of 1 in 300. From 
these data, in the case of the intermediate 
straight length, a length 7] = 28.80 m. and 
a fed value of C = 7200 is found. 

If the intermediate straight length is 
to be suppressed whilst leaving the re- 
verse curves unchanged, the tangent 
should then be struck through the ori- 
gin of the transition curve as shown in 
figure 41. In accordance with the indi- 
cations of this figure, we get the follow- 
ing conditions : 


DL os:8. eR 4M) sie 
9 ae 
(R + M) co = ve, Mh 

cos 6 shite east 


NOVEMBER 1936 


Squaring these equations and then ad- 
ding them we get the equation 


Li i\? 
(5) +(R + M)? = i + (R + mj, 


= 
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For parabolas of the third degree we 
have 


2 
MS and = 
2 4 DAR 
Whence the final result : 
res Sab eee z 
l= 7 94 na/is Re + +R SS ee eile 
\ 9 T 2aR/ 


Using the values given above, L — 
36.56 metres and the corresponding fixed 
value of C = 9 140. 

The superelevation in the circular 
curve is 96 millimetres and the slope of 
the superelevation ramp 1 in 300 with a 
10-metre straight section between the 
transitions. If this straight section be 
suppressed the slope of the supereleva- 
tion ramp becomes 1 in 381, which is 
much less than in the arrangement with 
an intermediate straight section in use 
up to now, and represents an appreciable 
improvement. 

Figures 12 to 16 show the accelerations 
to which a body supported by the floor 
of the vehicle is subjected when the vehi- 
cle is moving : 


a) Over the transition curves between 
- reverse curves, with an intermediate 
straight section between the beginning of 
one transition curve and the end of the 
other, the transition curve and superele- 
vation ramp being equal; 

b) Over the transition curve between 
reverse curves if the end of one transi- 
tion and the beginning of the other coin- 
cide without any intermediate straight 
section, and if the level of one of the 
rails is lowered from the end of one cur- 
ve to the beginning of the other from the 
full superelevation to zero whilst the level 
of the other in this section increases from 
zero to the full superelevation of the se- 
cond curve; 


c) Over the transition curves of reverse 
curves with a straight intermediate length 
between the end of one transition and the 
beginning of the other and when the su- 
perelevation ramps gradually merge into 
one another as in case (b). 


The accelerations are given for : 

1. a point above the leading axle (b, ); 

2. a point above the rear axle (b,); 

3. a point at the centre between the 
axles (b,, ); 

4. a point at the forward end of the 
overhang (b, ); 

5. a point at the trailing end of the 
overhang (b, ). 


The distances of the cross sections of 
the vehicle noted during their passage 
over the track starting from the zero 
point are given on the axis of the ab- 
scissae. When there is an intermediate 
straight length, the zero point is taken 
at its middle and, when there is no such 
straight, where the adjacent transitions 
meet. 

The accelerations originating in the 
different sections of the vehicle are 
marked off as ordinates above the points 
these sections pass over; the positive ac- 
celerations of the left half of the layout 
of the reverse curves are shown upwards 
and those of the right half downwards. 

The continuity of the acceleration 
shows itself as a straight line extending 


from above at the left downwards to the 
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same length. 
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Fig. 12. Acceleration 64. 
Case a) With straight intermediate length, superelevation ramp and transition curve of the 


Case >) —mem==xs Without straight intermediate length, continuous superelevation ramp from the end of 
one curve to the beginning of the other. 
Case ¢) “ree — With intermediate straight length, but with superelevation ramp as in case b), 


right. The more or less great variations 
of the acceleration are shown by the mag- 
nitude of the angle between the straight 
lines representing the acceleration. 

If the values of the accelerations are 
compared we find that the greatest acce- 
lerations of a point at the middle of the 
vehicle (fig. 14) reach about 0.483 m. per 
sec. per sec. and therefore do not attain 
0.5 m. per sec. per sec. approximately the 


maximum permissible value. All the 
other points (point A and B over the 
axles and P and Q at the overhanging 
ends) give a peak exceeding 0.5 m. per 
sec. per sec. 

The maximum value of the accelera- 
tion of the points over the axles (A and 
B), providing the superelevation, the di- 
mensions of the vehicle, speeds, etc. given 
are correct, is the following : 


When there is an intermediate straight 
length and superelevation ramps of the 


same length as the transitions. 


0.549 m. per sec. per sec. 


When there is no intermediate straight 
length and when the superelevation 
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ramps of the two lines of rails extend 

from the beginning of one curve to the 

end soiathe Other . sj. 01. * 0:535 mM. per sec. per sec. 
When there is a straight intermediate 

length, but the superelevation ramps 

are the length given above. . . . . 0.539 m. per sec. per sec. 


For the points P and Q of the overhanging ends the maximum acceleration 
values are : 


Migstecasc a. Wer oe 2) 5. <0s6260mr,- perm sec: Deumsecs 
PCCONG Seas so Le om. «|», +» 0.596m-= per sec. per sec. 
Derd Cases: os ir. .  -0,6160m:-per sec. per sec: 
— =) = 0,8 | + | ——— ee 
ee “IN | ieee ee | 
INN 7 
“Ss 
~ 
‘N ty 05 i 
> 
mS 
STE | 
‘Y 
N Ca 
xs ot” See 
N 
+X, +XB 
Vr) ES 30 1s Oo 4 TONS 3? 7 30 5. vo 
iia —— i Tia 
ar aie =a 
| 0 [es 
LI a 2 = | ee NG 
r T + S rome aes 
Falla Rechtsbog Ubergangsbogen l=288m rade Z-W0m Ubergangsboger l= 288m poe 
Fall b Rechtsbogen. Ubergangsbogen b+ 53656m Ubergangsboger! l= 365m __ Linksbogen 


Fig. 18. — Acceleration bs. 


dase, a) 


Case )) = See fig. 12. 
Case c) ----- 
Note. — Fall = case. — Rechtsbogen = right-hand curve. — Linksbogen = left- hand curve. — 


Gerade = s raight section. 


Consequently, the maximum accelera- The highest values of the acceleration 
tion values are in the first case 13.7 7% at the overhanging ends are 29.6 7 grea- 
higher above the axles than in the middle, ter than at the middle in the first case, 
in the second case only 10.8 % and in only 23.4 % in the second, and 27.5 % 


the third 11.6 %. in the third. 


Fig. 14. — Acceleration bm. 


Case a) ——— 
Case )) === 
CEEEO)) 2 e252 


See fig. 12. 


+— 
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Fig. 15. — Acceleration bp. 


Case a) ——— 
Case )) See fig. 1G 
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Fig. 16. — Acceleration bg. 
Case a) ——— 
Case )) cxmemsas See fig. 12. 
Case c) ----- 


Fig. 17. — Acceleration wa in unit time. 
Cased) ——— 
Case b) See fig. 12. 
Casee) —== =~ 


XI--18 
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| 
| 


Fig. 18. — Acceleration ws in unit time. 
Case a) ——— 
Case )) === As in fig. 12. 


Gase ¢) -===== 


hy 
—<- 


| 
| 


+X 


=I 
= 


ase a) ——— 
se 1) 


These maximums occur in all cases at 
the leading axle and the front overhang, 
in passing from the cubic parabola onto 
the circular curve properly speaking, and 
at the trailing axle and overhang when 
passing from the circular curve onto the 
cubic parabola. 

These values are much higher than the 
corresponding values at the middle of the 
vehicle. The way the section of track 
between the end of one curve and the 
beginning of the other is laid cannot 
change the conditions very much, the 
cause being that the conditions do not 


Acceleration w,, in unit time. 


As in fig. 12. 


differ very much at the junction of the 
transition and the circular curve, whether 
there is or is not an intermediate straight 
length. The greater length and therefore 
higher fixed value of the transition in} 
the second case should improve the con- |} 
ditions somewhat. | 

The maximum values ought always to 
occur at the connection between the cubic 
parabola and the circular curve, seeing 
that, from the formulae developed above, 
the acceleration of the centrifugal force 
above the axles reaches at this point the 
value found right on the curve — where 
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. 20. — Acceleration we in unit time. 


Gase:a)— == — 


Case )) === As in fig. 12. 
ase cp == 


Fig. 21. — Acceleration we in unit time. 
Caseig) = 
Case )) === As in fig. 12: 


Case ec) =--=-== 


# moreover the value is greatest — and also vehicle has its two pairs of wheels on the 

because the acceleration g. sin « due to circular curve itself (fig. 22). 

_the superelevation and which has a de- The radius of curvature of a line tra- 
creasing effect, only reaches the highest ced by any point of the overhang decrea- 
value for points above the axle when the ses continuously to the point of junction 


18* 
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between the cubic parabola and the cir- 
cular curve (2, 1) and becomes even 
smaller than the radius of the circular 
curve, and it then increases for v, > l 
up to the value of this radius. 

We get in fact for 


[ete eo 


for the point P 


The acceleration 6 of the centrifugal 
force for points above the overhang can 
be traced as in figure 23. Lhe condi- 
tions can be improved in laying the track 
by making the superelevation as great as 
possible and the transition curve as long 
as possible. This can be achieved by 
eliminating the intermediate straight. 
The important thing is to keep the over- 
hang as small as possible and to make 
the ratio of the overhang to the wheel- 
base or distance between bogie centres 
as small as possible. The bogie vehi- 
hicle is the best solution. Bogie vehi- 
cles have moreover the special advan- 
tage that the pivot is subjected to al- 
most the same conditions as those at a 
point in the middle between two axles. 
In this case the sharp angle, characteris- 
tic of the acceleration curve in the sec- 
tion over the bogie centres when passing 
from the transition to the circular curve, 
disappears to become a chord. Conditions 


BULLETIN OF THE INT. RAILWAY Concress ASSOCIATION 


NovEMBER 1936 


If we take C = JR, the radius p of the 
line described by the point P is approxl- 
mately : 

1 R 
faa 
- a 


always be < R. 
= R as stated 


AS &, 


When xz, = 
above. 


Fig. 23. 


<1-+ a, p must 
[+ a, pe 


are also improved* at the overhanging 
ends. : 

Doing away with the intermediate 
straight lengths has the further advan- 
tage, as shown by figures 12 to 16, that 
the continuity of the acceleration only 
varies at four points of discontinuity 
whereas there are eight such points with 
the usual arrangement with an interme- 
diate straight section, and superelevation 
ramps of the same length as the transi- 
‘ions. When the straight section is re- 
tained and the ramps extending from the 
end of one curve to the beginning of the 
other are made continuous, there are six 
points of discontinuity for points over 
the axles and eight for all other points 
of the vehicle. 

In deciding the opportunity of the 
above layout the increase in the accele- 
ration in unit time (’) is another deci- 
sive factor. 

In figures 17 to 24 the rise in accelera- 


phd | Bg foil 
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tion in unit time Y is represented by the 
ordinate for the same points at which 
the accelerations are represented by 


hae WS Wu, Pee We 


The acceleration in unit time is repre- 
sented in the three possible layouts of 
the transition curve and intermediate 
straight sections of reverse curves. For 
the zero point of the axis of the abscis- 
sae, etc. the same data can be used as for 
the accelerations. The acceleration in 
unit time is shown downwards if increas- 
ing, and upwards if decreasing. 

If the increase in the acceleration in 
unit time exceeds 0.5 m. (1.64 ft.) per 
sec. per sec., the effect on the passenger 
is unpleasant. This value is not reached 
at the centre of the vehicle nor over the 
axles. At the overhanging ends it is ex- 
ceeded when passing from the curve onto 
the transition and from the transition 
on to the straight section and inversely, 
but only when there is an intermediate 
straight length. Consequently when the 
value of V is studied, the arrangement 
without intermediate straight length is 
found to be better than when there is 
such a straight section; nor is there any 
advantage in extending the superelevation 
ramp from the end of one to the begin- 
ning of the other curve whilst retaining 
the intermediate straight length. 
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Figures 17 to 21 show clearly, more- 
over, that when the intermediate straight 
section is eliminated, the increase — or 
the decrease — of the acceleration takes 
place quite regularly, except where the 
circular curve properly speaking and 
transition curve meet, an improvement 
already referred to above. With bogie 
vehicles the line Y’ is like that for points 
at the middle of a 4-wheeled vehicle. 


Summary. — The equations developed, 
the numerical results relating to a spe- 
cial case and the diagrams given, clearly 
demonstrate that the transverse accelera- 
tions of the floor of the vehicle are smal- 
ler, and therefore more bearable for the 
passenger, as the length of the transition 
is increased the overhang reduced and 
the vehicle wheelbase, or as the case may 
be, the distance between bogie centres or 
bogie wheelbase lengthened. Bogie coa- 
ches have the advantage in this respect 
over 4- or 6-wheeled vehicles. 

In addition, by eliminating the short 
intermediate straight lengths, and by cor- 
recting the layout from the beginning of 
one curve to the end of the other, the 
further advantage is gained that the acce- 
lerations change more regularly than un- 
der present methods, this being quite 
apart from the reduction of the trans- 
verse acceleration of the vehicle floor. 


[ 624. 132.8 (44) & G24 4 (44) J 


French State railcar fitted with a producer-gas engine, 


by Henry MARTIN, 


Ingénieur des Arts et Manufactures. 


(Le Génie Civil.) 


The French State Railways have re- 
cently carried out trials with a new rail- 
car fitted with an engine fed by a char- 
coal gas producer. 

The experience acquired during a 
number of years with road vehicles de- 
cided the State Railways to test a plant 
of this kind on a railcar. 


Fig. 1. 


— View showing the producer 
being filled 


The test was carried out on one of 
the S.O.M.U.A. railcars. The vehicle had 
already run 45000 km. (27960 miles) 
and had a strong frame designed to 
carry a relatively powerful diesel en- 
gine; it was therefore very suitable for 
the experiment. 


The unit consists of a 4-wheeled po- 
wer vehicle and a 2-wheeled trailer (see 
figs. 2 and 3), the latter being carried 
at the back of the power unit on a pivot. 

The new Panhard engine replaced the 
old diesel engine at the leading end of 
the car, and drives the gear box at the 
centre of the car which in turn drives 
two of the axles by means of two dri- 
ving shafts and bevel gears. 

The producer is carried at the back 
end of the trailer in a extension of the 
body. A cooler is carried under the 
floor of the trailer and two sets of dust 
filters in front of this vehicle. 


This arrangement was used as the pro- 
ducer can be filled up from outside 
without any inconvenience to the pas- 
sengers. This is very easy to do as the 
charcoal is delivered in 25-kgr. (55 Ib.) 
paper bags (fig. 1). 


Producer. — The Panhard producer 
has the same parts as those used on 
lorries (4). The only slight alteration 
was to the hopper which had to be 
made to suit the available space in the 
body (fig. 4). 

The generator is a tank made of plate 
lined with refractory material and holds 
200 ker. (440 Ib.) of charcoal. 

No water injector is fitted, and this 
simplifies the arrangement. The char- 
coal is distributed to the fire by a 
deflector in the lower part of the hop- 


(1) The Génie Civil has dealt several times 
with producer-gas engined lorries in par- 
ticular in the numbers of the 24th April 1920, 
p. 396, and Ist January 1927, p. 1. 
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Bo/te de vitesse 
et inverseuP 


Epurateurs 


Pont moteur 
ee SE ee 


PEEL Warn 
Hosa fpurateurs 


Figs. 2 & 3. — Elevation and diagram of the producer railcar in service on the State Railways 


Explanation of French terms: 


Moteur Panhard = Panhard engine. — Boite de vitesse et inverseur = gearbox and reverse gear, — Gazogéne 
= gas producer. — Refroidisseur = cooler. — Pont moteur = driving axle. — Flexibles = flexible 


pipes. — Epurateurs = filters. 


per, which causes the charcoal to form 
a cone round about which the combus- 
tion air is distributed. This air enters 
through the intake of the lighting-up 
fan, passes between the two walls of 
the generator, and is heated slightly, 
whilst at the same time keeping down 
the temperature of the outside casing. 

The gas formed in the producer then 
passes to the cooler. 


Cooler and filters. — The cooler un- 
der the floor of the trailer consists of 
14 steel cubes, B, 40 x 50 mm. (1 9/16” 
x 1 31/32’) arranged in parallel be- 
tween two headers A and C (figs. 5 
and 6). 

The outlet header of the cooler has 
two pipes E and F, each of which can 
be connected to two filters arranged in 
series. 

In these filters, which work dry (figs. 
8 to 10), the gases pass through cotton 
sheeting carried on metal frames. At 
the outlet of each group of filters, a sa- 
fety device is fitted, consisting of very 
fine wire gauze which would choke up 
at once if the gas still contained any 
dust, and the engine would cease being 
fed before being damaged. 

The two groups of filters are inde- 


a) Filling door. | c) Generator, 
b) Hopper. | d) Grate. 


Fig. 4. — Vertical section through 
the producer. 


pendent of one another, so as to pre- 
vent the railcar having to be stopped if 
one of the filters were damaged. 


Mixer. — Before being fed to the en- 
gine, the gases pass through a mixer 
carried on it. This mixer consists of a 
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pipe with two branches, one for air and 
the other for the gas. 

The engine can also run on petrol 
so that the producer need not be lighted 
up when shunting in the depots. The 
air can be controlled by a valve oper- 
ated by a handle conveniently placed in 
front of the driver and controlling a 
throttle chamber. 


Engine. — The sleeve-valve Panhard 


Ree re a ee lt Oo 


aE 


Figs 5 & 6. — Elevation and plan 
of a cooler. 
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engine is of the 12-cylinder V_ type 
120 mm. (4 3/4”) bore, and 160 mm. 
(6 5/16”) stroke, which corresponds to 
a swept volume of 21.7 1. (0.76 cu. 116) 
The horse-power is 200 at 1650 r.p.m. 


The cylinders and heads are made of 
aluminium. The crankshaft has 7 bear- 
ings. The large end of the connecting 
rod of one cylinder also acts as that 
of the opposite cylinder, the connecting 
rods being articulated together. The 
pistons work in white-metalled high-ten- 
sile steel sleeves, and are therefore less 
likely to wear oval. 


Another advantage of the sleeve-valve 
engine in the case of producer gas is the 
particularly good form of the combus- 
tion chamber with its centrally placed 
sparking plug. The gas can get into the 
cylinders through the large openings in 
the sleeves without wire drawing, and 
the burnt gases are exhausted comple- 
tely and very rapidly. 

Two starters are provided, one on 
each side of the engine and drive the 
flywheel through a Bendix driver which 
engages on a toothed ring solid with the 
flywheel. 


Wee Ife 


— View. of producer-gas 


engined railcar. 
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The starting current is supplied by a 
S.A.F.T. battery of cadmium-nickel cells. 


Frame. -— The gearbox on_ the 
S.0O.M.U.A. railear has four speeds in 
each direction owing to the provision 
of a reverse gear. It is controlled pneu- 
matically, like the clutch and reverse. 


Figs. 8 to 10. — Ver- 
tical and plan sec- 
tions of a dust fil- 
ter. 


a) Gas inlet. 
Db) Filters. 

ec) Casing. 

d) Safety filter. 


The wheels, fitted with shock absor- 
bers, are 872 mm. (27 10 5/16”) in dia- 
meter, and the journals run in roller 
bearings. A Westinghouse brake acting 
on drums, and a hand brake are fitted. 
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The railcar weighs 29.3 t. (28.8 Engl. 
tons) empty, and 37.5 t. (36.9 Engl. tons) 
loaded. There are 75 seats and room 
for 25 passengers standing. The floor 
area of the luggage compartment is 
6.2 m? (66.7 sq. ft.), corresponding to 
about 1 ton of luggage. 

The car is heated by an independent 
oil-fired boiler. 


Results of trials. — The engine deve- 
loped 215 up. at 1730 r.p.m. The con- 
sumption of charcoal was 400 gr. 
(0.88 Ib.) per u.p. hour. Under these 
conditions, the speed of the railcar was 
105 km. (65.2 miles) an hour on the 
level. The railcar was first used to 
carry newspapers over the Paris-Le 
Mans line (211 km. = 131.1 miles). The 
railcar carried 5 tons of load, and made 
six booked stops, the overall speed thus 
being 85 km. (52.8 miles) an hour. At 
the present time the double unit works 
a local passenger service in the Gisors 
area, and runs 300 km. (186 miles) per 
day. The consumption of charcoal is 
about 80 kgr. per 100 km. (282 Ib. per 
100 miles). 

In view of the very encouraging re- 
sults obtained with this experimental 
vehicle, the State Railways have ordered 
producer gas engines for new vehicles, 
now under construction. 


MISCELLANEOUS INFORMATION. 


[ 686. 212. 6 (.44) ] 


Wagon tipper at Saint-Georges-de-Commiers (Isére) Station. 


(Le Génie Civil.) 


Saint-Georges-de-Commiers is a station si- 
tuated on the Paris-Lyons-Mediterranean stan- 
dard-gauge line from Grenoble to Marseilles 
via Veynes, Pertuis and Aix, a little before 
it crosses the Drac, a tributary of the Isére. 
It is also the junction for the metre-gauge 
light railway up the Drac Valley to La Mure, 
the electrification of which in 1905 ‘was de- 
scribed in the Génie Civil of the 2nd June 
1906. This line was recently extended to 
Corps, when the electric transmission lines 
were rearranged as described in the Génie 
Civil of the 22nd February 1936, p. 195. 

This line passes through La Motte-d’Aveil- 
lans, where there are the La Mure anthracite 
deposits, and from which station a small 
branch runs to Notre-Dame-de-Vaux and ser- 
ves the Comberamis mines. The largest part 
of the traffic over the line is the anthracite 
from these mines to St. Georges-de-Commiers, 
where it is transhipped into standard-gauge 
wagons. 

In order to speed up this transhipment, the 
Paris-Lyons-Mediterranean Railway Company 
has just obtained from Messrs. Joseph Paris, 
in conjunction with the Applevage Company, 
a high-capacity wagon tipper with certain in- 
teresting features. 

The metre-gauge wagons w are of 10-ton 
capacity, and that of the standard-gauge wa- 
gon W is 20 tons, so that two w wagons have 
to be tipped to fill a W wagon. The metre- 
(77 8 1/2/7) above 
the standard-gauge track, and could not be 
raised any further. The difference in level 
was sufficient for the first 2 wagon to be 
tipped into W by simple rotation about a 
centre line parallel to both tracks, but, owing 
to the height of the coal after this opera- 
tion, the second w wagon had to be lifted 
before rotating it. 

The main feature of the tipper is the dou- 


gauge track was 2.35 m. 


ble gantry spanning the metre-gauge track 
lying parallel to the standard-gauge siding, 
2.35 m. (7/ 8 1/2/’) below it. 

The gantry carries a moveable table P of 
welded and very rigid constructions. The side 
away from the standard-gauge line is free 
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Diagram of the wagon tipper. 


Note : Voie métrique = metre gauge. — Voie normale 
= ‘standard gauge. 


and can be raised by the winches T,, whereas 
the other side near the standard gauge track 
is guided by the rollers G sliding in grooves 
in the gantry columns. The winches T, there- 
fore can only move this side vertically in the 
plane of the columns. 

The w wagons to be tipped are brought 
one by one onto the table P and firmly held 
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in place by the stops B and the holding jaws 
M, whilst the standard-gauge wagons to be 
loaded are shunted into place alongside the 
tipper. As soon as the w wagon is ready to 
be tipped the chute C, which normally stands 
upright to let the w wagons pass, is turned on 
its axis A and locked in the discharge posi- 
tion by the lock V. 

To tip the first w wagon into a W wagon, 
the winches T, are started and this lifts the 
side of the table away from the standard- 
gauge line and so gives the desired rotation. 

When tipping the second w wagon, both 
winches a and T, are brought into use, which 
first of all lifts ihe table vertically until the 
winches T, have reached the end of their tra- 
vel, and then rotate it as before. This keeps 
the distance the coal has to drop to a mini- 
mum, which reduces the breakage. 

The whole of the operations are automati- 
cally controlled by means of 3 push buttons 
and contactors. The first button controls 
the lift of the winch T, and tips the first w 
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wagon; the second controls the simultaneous 
lift of the winches a and T, and tips the 
second w wagon; when the third is pressed 
down, the table P is lowered and restored to 
the horizontal. 


As soon as a button is pressed down, the 
corresponding movement begins and _ conti- 
nues so long as the button is depressed. In 
practice, however, the tipper is allowed to 
stop by itself as it is fitted with an automatic 
device which stops it in the raised or lowered 
position or when the slope of the table P 
reaches 40°. 

The stops are very accurate and no slack 
is left in the lifting cables when the table is 
down, so as to prevent any shock when star- 
ting the next lifting movement. 

The dead weight of the table P and of the 
wagon w heing tipped are balanced by the 
weights ce and CP, so as to tip quickly with 
a low power consumption. 

Three men are able to tip 15 ten-ton wagons 
an hour. 
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